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At a Meeting of the Council of the ROY AL 
SOCIETY, Feb. 22. 1683 


1): Grew having read feveral Leétures of the Ana- 
tomy of Plants, fome whereof have been already 
princed at divers times, and fome are not printed; with 
feveral other Leétures of their Colours, Odours Tafts, and 
Salts; as alfo of the Solution of Salts in Water ; and 
of Mixture; all of them to the fatisfaction of the faid 
Society: Itis therefore Ordered, That He be defired, to 
caufe them to printed together in one Volume. 


(HR Wren PRS. 
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TOHIS MOST 


Sacred Majefty 
CHARLES II. 


King of Great Britain,écc. 





May it pleafe Your Majefty, 






Ap Ac| HE Dedication of one Part of the 
RW) following Anatomy having been 
very gracioufly received by Your 
Majefty : I am now emboldened moft 
humbly to prefent the Whole into 
Your Royal Hands. 

By which Your NAajesty will find, That there 
are’Terre Incognite im Philofophy, as. well as 
Geography. And for fo much, as liee here, it 
comes to pals, I know not how, even in this Ingui- 
fitive Age, That I am the firft, who have given a 
Map of the Country. 

Your 


























The Epiftle Dedicatory. 


Your Majefty will bere fee, That there are thofe . 
things within a Plant, tittle lefs admirable, than 
within an Animal. That a Plant, as well as an 
Animal, is compofed of feveral Organical’ Parts ; 
fome whereof may be called its Bowels. That eve- 
vy Plant bath Bowels of divers kinds, conteining 
divers kinds of Liquors. T bat even a Plant lives 
partly upon Aer; for the reception whereof, it hath 
thofe Parts which areanfwerable to Lungs. So that 
a Plant is, as it were, an Animal in Quires; as an 
Animals a Plant, or rather feveral Plants bound up 
into one Volume. 


Again, that all the faid Organs, Bowels, or otber 
Parts, are as artificially made; and for their Place 
and Number, as punttually fet together; as all the 
Mathematick Lines of 4 Flower or Face. That 
the Staple of the Stuff is fo exquifitely fine, that 
no Silk-worm is able to draw any thing near fo {mall 
a Thred. So that one who walks about with the 
meancft Stick, bolds a Piece of Natures Handicraft, 
which far furpaffes the most elaborate Woof or 
Needle-W ork i the World. 


That by all thefe Means, the Afcent of the Sap, 
the Diftribution of the Aer, the Confection of fe- 
— weral forts of Liquors, as Lympha’s, Milks, Oyls, 
Balfames; with other parts of Vegetation, are all 
contrived and brought about in a Mechanical way. 

In 





The Epiftle Dulicaory. a 





In fum, Your EMajefty will find, that we are come 
afbore into a new World, whereof we fee no end. 

It may be, that fome will fay, into another Utopia. * 
Yet not I, but Nature fpeaketh thefe things: the only 
true Pallas, wherewith it is treafonable for the most 
couriouly banded Arachne to compare. In whofé 
Name, I, the meaneft of ber Pupils, do in all bumi- 
lity crave Your Majesizes Gracious Patronage, Where- 
of 1 cannot doubt, fence Your Majesly bath been plea- 
Jed tobe the Founder, and to flyle Your Self the Pa- 
tron of that Society, of which I have the honour to 
be a Member. Your Majefly deeming it to be a more 
Noble Defign, To enlarge the Territories of Know- 
ledge, than thofe of Dominion: and the Higheft Pitch 
of Human Glory, not to rule, in any fort, over many ; 
but to be aGood Prince overWife Men. Lam 


t 


Your Majelties 
moft humble 
and 
moft obedient 
Subje& 


NEHEM] AH GREW: 








THE 


PREFACE 


SN T is a Politich or Civil Virtue in every 
5 prudent mans Eye, To fet himfelf an 
example, in what he doth, unto others. 
And in fo doing, he looks upon him- 
¥ felf as accountable, in fome fort, to all 
Men. To thofe therefore, who may 
either -exprefly, or tacitly, expeét the Reafons, upon 
which I firft undertook the Azatomy of Plants, and al« 
fo made the after-progrefs therein; I fhall fumme them 
up as follows. 





The firtt occafion of directing my Thoughts this 
way, was in the Year 1664, upon reading fome, of 
the many and curious Inventions of Learned Men, in 
the Bodies of Animals. For confidering, that both 
of them came at firft out of the fame Hand; and 
were therefore the Contrivances of the fame Wifdom: 
I thence fully affured my felf, that it could not be a 
vain Defign; to feek itin both. And being then new- 
ly furnifhed. with a good ftock of Seeds, in order to 
raife a Nurfery of Plants; 1 refolved, befides what 1 
firft aimed at, to make the utmoft ufe of them for 
that purpofe: that fo I might put fomewhat npon that 
fide the Leaf which the beft Botanicks had left bare 
and empty. And in which, notwithftanding fome o- 
ther Learned Men had inferted fomewhat of this na~ 
ture; as Dr. Highmore in his Book of Generation, Dr. 
Sharrock of the Propagation of Plants, and Mr. Hook 
in his Micrography: yet but collaterally, and whithout 
fhewing any purpofe of managing this Part of Na- 
tural Hiftory. And although it feemed at firft an Ob- 
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jection in my way, That the firft projectors feldome 
bring their bufinefs to any good end : yet Lalfo knew, 
That if Men fhould ftay for an Example in every thing ; 
nothing extraordinary would ever be done. 





But notwithftanding the reafonablenefs of the De- 
fign; yet I did not forget, that, in refpect of the 
Undertaker, there might be Impar congreffus. And there- 
fore, before I had ventured very far, in the Year 1668, 
I imparted it to my Brother-in-Law, the Learned Dr. 
Henry Samplon, now Fellow of the Colledge of Phyfi- 
cians in London. Who not only very well liked the 
fame; but alfo excited me toa vigorous and accurate 
profecution of it. Which he did, partly, by mentioning 
a very pertinent paflage of Dr. Glifon, in the Preface to 

(a) Ch.x. his Book, de Hepate, (a) which1 had not then read. 





Plantae quoque in bune cenfum (fc. Anatomicum) veniunt ; 
varia enim Partium textura, & differentiis conftant : > pro- 
culdubio, ex acurata earundem diffeEtione, utiles valde obfer= 
vationes nobis exurgerent : preflaretque in illis ( inferioris 
licet ordinis ) rebus examinandis operam impendere, quam in 
tranfcribendis ut {ape fit,aliorum laboribus, inutiliter etatem 
tranfigere. Quippe hoc patto, ignavarum apum more, aliena 
duntaxat alvearia expilamus,nihilque bono publico adjicimus. 








After I had finithed the Firft Book, that Imight know 
the fenfe alfo of other Learned Men, whether the {teps 
Thad already taken, would warrant me to proceed any 
further: I put fome part of it into the fame Hand ; 
who, in the Year 1670, communicated the fame to 
Mr. Oldenburge , then Secretary to the Royal Society: 
and after he had read it over, it was, upon his motion, de- 
livered to that excellent Perfon Dr. john Wilkins then 
Bifbop of Chefter; who produced it at a Meeting of the 
Royal Society, and defired, they might fee the reft. Which, 
or the greateft part, being alfo prefented to them,the Right 
Honourable the Lord Vicount Brouncker, then Prefident 
of the Royal Society, was pleated to perufe the. fame. 
Prefently, after which, ata Meeting of the Council 

of 
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of the faid Society, the following Order was made, 
and entred in their Council-Book with this Date, and 
in thefe words: 


May rit 1691. 


Then was Licenfed Dr. Nehemjah Grew's 
Book , Entituled, The Anatomy of Vegeta- 
bles begun; together with an account of V ege- 
tation grounded thereupon. And Ordered to be 
Printed by the Printer to the Royal Society. 


Hereupon, I was obliged to fend the Book to the 
Prefs. And upon the 9 of November following in 
the fame Year 1671, when it was near being printed, 
my Lord Brouncher figned the forementioned Order: the 
Printer, whofe Name was to be inferted therein, not 
having received his Diploma ull that time. 


The Book being quickly after printed off; I or- 
dered it to be Prefented to the Royal Society ; which 
was accordingly done at one of their. Meetings Decem- 
ber 7, 1671. And alfo to be fent to the Bifhop of 
Chefter ; who was pleafed to fignifie his acceptance there- 
of by a Letter dated at Chefter, December 26 1671. 
now filed amongft others in the Cuftody of the Roya? 
Society: part whereof, in regard it relates to matter of 
Fact, I hall here recite. 


Bi 
I did yefterday receive your Book ; and am very 
fenfible of the Honour you bave done me in the De- 


dication of it. You was very bappy in the choice 
a2 Ata 
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of this Subjet to write upon; one of the moft No- 
ble and the moft Copious parts of Philofophy ; and 
fuch an one, as bath bitherto lain uncuhivated. And 
you bave been very fuccefsful in your first Attempt 
about it, in fo many remarkable Obfervations and 
Difcoveries, as you bave made already. I could 
heartily wifh, that yon mould: Sill apply your felf 
to. this kind of Enquiries. You will find thar Ad- 
ditionals will come in more copionfly and eafily. And 
it is not fit, that any one (bould, by bis Super- 
firnktions, carry. amay the praife from him, who was 
the first Inventor, and who laid the Foundations, 
wherein the greatest difficulty doth confist, &c. 


Having thus fubmitted my felf to the Judgment of 
many Learned Men; I faw that my Journey muft not 
here end. So that, like one who is got into a Wood, I 
thought I might as fairly find my way out, by going 
on, as by making a retreat. Whereupon, I began to 
draw up a Scheme of the whole De/fign. 


While I was doing this, I received news from Lon- 
don, that the fame day, December 7. 1671, in which 
my Book, then printed, was prefented to the Royal So- 
ciety: there was alfo prefented a Manufeript ( with- 
out Figures) from Seignior Malpighi, upon the fame 
Subject; dated at Bononia, November, 1* 1671. the 
fame, which Mr. Oldenburge, when it came to be prin- 
ted, calleth his Idea. And of this, entry was made in 
their Journal Book. So that the Royal Society having now 
a Profpect of the good fervice of an Ancient Member, 
and one, who had highly merited by his Works then 
extant ; from thence forward, I looked upon my lf to 
be excufed. 


_. But foon after, receiving another Letter from the 
Bilhop of Chefter, dated at London, Febr. 18. 1672. I 
e te found 
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found the matter otherwife; and that the Society were 
pleafed to engage me to proceed. Whercof entry was 
made by the Secretary in their Journal Book, at one 
of their Meetings, Apri/, 18. 1672; in thefe words: 


The Society was made acquainted with one 
particular lately paffed in the Council ; {c. T hat 
the Bifbop of Chefter bad there propofed Dr. 
Grew to be a Curator to the Royal Society 
for the Anatomy of Plants: and that the 
Council bad approved of tbat Propofal. Upon 
which, it was Ordered, That the T hanks of 
the Society be returned to the Lord Bifbop of 
Chefter, for this Propofal, and to the Coun- 
cil for them Approbation of the fame. 


This they might be induced to do; upon confidering; 
that it would be no difadvantage to the credit of thofe 
matters, which were fo new and ftrange, to be offered 
to the World from a double Authority. For one, al- 
though he may have no mind to deceive ; yet isit more 
likely for one, than for two, to be deceived. Likewife; 
that the fame Subject, being profecuted by two Hands, 
would be the more illuftrated by the different Examples 
produced by both. And that, as in other matters, fo 
here, the defects of both, would mutually be fup- 


plyed. 


Whether for thefe, or other Reafons alfo; they were 
pleafed_to pafs the forementioned Order; that being 
done, ithad been very ill mannets in me, not to have 
anfwered theit expectation therein, And therefore re- 
affuming the Defign Ihad laid by, and having reduced 
it to fome intelligible Idea, it was fubmitted to the Cen- 
fure of the Royal Society: and it was thereupon ordered 


it fhould be printed. 
Not 
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Not long after, I received a Curious and Learned 
Book from Monf. Dodart, Archiater to the Prince of 
Conde, and Fellow of the Royal Academy at Paris ; in per- 
fuance of whofe Order, it was by him compofed and 
publifhed. Which being a Defign of a like Import, 
I was glad to fee it fo far juftify’d by that Iluftrious So- 
ciety, as well as by our own. 


In this Idea, one principal Thing I infitt upon, for 
a Philofophical Hiftory of Plants, is Anatomy. And, agree- 
ing to the Method therein propofed, all the Obfervations 
conteined in the Fir/? Book , except one or two, were made 
with the Naked Eye. To the end, I might firft give a 
proof, How far it was poffible for us to go, without the 
help of Glajes: which many Ingenious Men want; 
and more, thie patienceto manage them. For the Truth 
of thefe Obfervations, Seignior Malpighi, having pro- 
cured my Book to be tranflated’ into Latin for his 
private ufe, fpeaks his own fenfe, infome of his Letters 
to Mr. Oldenburge, printed at the end of his Anatomy of 
Plants. And fome of them, have fince been confirmed, 
both by our Learned Country-men Dr. Wallis, and 
Mr. Lifter; and by the Ingenious Mr. Lewenhoeck, a- 
broad. 


Having thus begun with the bare Eye I next proceeded 
to the ufe of the Microfcope. And the Obfervations 
thereby made, firft on Roots, and afterwards on 7; runks 
and Branches, together with the Figures, were all exhi- 
bited to the Royal Society at feveral times from May 15. 
1672. to April 2.1674; being the Materials for the Se- 
cond and Third Parts: and hereof Memorials were in- 
ferted in their Journal Books. 


After this, the Royal Society received from Seignior 
Malpighi lis Second Part of the Anatomy of Plants, toge- 
ther with the Figures therein defcribed, and his Letters to 
their Secretary, dated at Bononia Aug. 20% of the fame year 
1674. when, and not before, he gave leave that the two 
faid Parts thould be printed. 


So 
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So foon as I had finithed the Second and Third Pats, 1 
proceeded to the Laff, fc. of Leaves, Flowers, Fruits and 
Seeds: and thofe Things I met with, more remarqua- 
ble, were prefented to the faid Society in the Years 1676 
& 1677. And the publifhing of the former Parts fuc: 
ceflively, as well as of all together, hath been done in 
purfuance of their feveral Orders for the fame. 


Having concluded the Hiffory of Perfect Plants ; I in- 
tended to have fubjoyned the Defcription of thofe which 
are Imperfect. Asalfo of Parafitical, Marine, and Sen- 
fitive Plants. Aud laftly, a view‘of ‘the chief Particu- 
lars, wherein the Mechanifme of a Plant, is different from 
that of an Animal. But-thefe things I leave'to fome 
other Hand. 


The Firft Book, a little after it came forth ; ‘was 
tranflated into the French Tongue, by Monf Le Vafeur 
an Ingenious Gentleman in Paris; elegantly, and in the 
Judgment of thofe who are well skilled’in that Lan= 
guage, with much exactnefs, as to the fenfe.. He ha- 
ving taken fpecial care, to have all the difficulties of 
our own, by Me, cleared to him. And ima late Book 
Entituled, Philofophia vetus & nova printed at Noriberg 
1682. the Learned Author feemsto have made ufe of this 
Tranflation, for all that he hath taken notice of in that 
my Firft Book, 


By the Ingenious Collectors of the German Epheme- 
rides, both my Firft, Second, and Third Books, are alk 
publithed in Latine. But their unskilful Interpreter doth 
often fail of the Grammatical Senfe. Whofe Errors, ma- 
ny of them very grofs, I defire may be imputed neither 
to them, nor to my felf. 





Befides: thefe, the Second Leéture of Mixture is alfo 
tranflated into French, by Monf. Mefmin a Learned 
Phyficianin Paris: whofe Verfion is very well approved 
by thofe who are competent Judges hereof. 
This; 
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This, and the.reft which follow, are placed, notin the 
order of Time; but more according to their Nature or 
Relation one to another. All of them intended as a 
Commentary upon fome particulars mentioned, either 
in the Firft Lecture, or in the Idea, 


In the Plates, for the clearer conception of the Part 
defcribed, I have reprefented it, generally, asentire, as its 
being magnified to fome good degree, would bear. 
So, for inftance, not the Bargue, Wood, or Pith of a Root 
or Tree, by it felf; but at leaft, fome portion of all three 
together: Whereby, both their Zexture, and alfo their 
Relation one toanother, and the Fabrick of the whole, 
may be obferved at one View. Yet have I not every 
where magnify’d the Part to the fame degree ; but mote 
or lefs, as was neceflary to reprefent what 1s fpoken of it. 
And very highly, only in fome few Examples, as in 
Tab. 40. which may fuffice to illuftrate the reft. Some of 
the Plates, efpecially thofe which I did not draw to the 
Engravers hand, area little hard and tiff: but they are all 
well enough done, to reprefent what they intend. 
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NTO what Degree. the knowledge of Plants is ar- 
rived, §.1. Wherein defettive, §. 2. Why concluded 


to be fo, §. 3. Yet capable of Improvement, §.4. And 
worthy of it,§.5. 

Divers Inftancés given, wherein; firft of the Organical 
Parts, as to their external Accidents and Oeconomical Ufes,6. 
Then of their Contents, Qualities, and Powers, 7. And an 
Improvement of this Part, will further that of divers other 


parts of knowledge ; whereof Infiances are given, 8. 


In order whereto, Five General Means are propounded, 9. 
The Firlt, a particular and comparative Survey of whatever 
is of more External confideration about Plants, 10. Inftanced 
as to their Figures, 11,12. Proportions, 13. Seafons, 14. Pla- 
ces, 15. Motions, 16. 

The Second, A like Survey of the Organical Parts by 
Anatomy, # that whichis very neceffary, 17. Inwhat man- 
ner tobe profecuted, both without, and with the Microfcope; 
18. What thereupon to be obferved, 19. And what, from ob- 
fervantion made, probably attainable, 20: 

The Third, A like Survey of the Contents of Plants ; their 
feveral Kinds, 21. Of all which, their Receptacles, 22. Mo~ 
tions, 23. Qualities, 24. Confiftence,2§. Colours; Smells,and 
Taftes, 26. Where alfo the fame Qualities are to be inquired 
into, a generally belonging to Plants, 26. As their Colours, 
27. Odours, 28. Tajftes,29. Alfo their Faculties,30. All 
thefe to be further examined, 31. By Contufion, 32. Agita~ 
tion, 33. Frigifattion, 34. Infufion,35. Subfeffion, 36. Di- 
ge/tion,37,38. Decoction,39. Deflillation,qo: Aréfaction,4t: 

Affation; 
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Affation, 42. Uftion, 43. Calcination, 44. By Compofition 
with other Bodies, 45. And by Compounding the Experiment 
it felf,46. What hence attainable, 47. 

The Fourth, A like Survey of the Principles, 2s well as 
of the Contents, of the Organical Parts, 48. Zhe Difh- 
culty hereof, in fome refpects cleared, 49. Further, by two Ine 
ftances, 50,51. Some Remarques hereupon, of the Princi- 
ples of Plants, 52. From hence will be attainable a further 
knowledge of the Modes of Vegetation, 53. Of the Qualities 
of Vegetables, 54. And of their Powers, §5, 56. 

The Fifth, A like Survey of thofe Bodies, either from 
which thefe Principles are derived, or wherewith they have 
any communion, 57. Which are Four in general, {cil. Earth, 
and all folid Receptacles, 58. Water, and all liquid Recep- 
tacles, 59. Aer, 60. And Sun, 61. 

A Sixth General Inquiry, only hinted, 62. 

The Conclufion, 63. 
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SF WE take an account of the Degreés whereunto 

the Knowledge of Vegetables is Advanced, it ap- 
peareth, That befides the great Varieties, which 
the Succefsful Arts of Florifts, or Tranfplantations 
= from one Climate to another, have produced; we 





thing that appears 


2. §. By 
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2. §. By due Reflection upon what hath been Performed ; it alfo 
appears, what is left Jusperfect, and what Undone. For the Virtues of 
molt Plants, are with much uncertainty, and too promifénoufly afcribed 
tothem. So that if you turn over an Herbal, you (hall find almoft 
every Herb, to be good for every Diféafe. And of the Virtues of 
many, they are altogether filent. And although, for the finding out, 
and juft appropriation of them, they have left us fome Reales, yet not 
all, The Defcriptions likewife of many, are yet to be perfected; ef 
pecially as totheir Roots. Thofe who are very curious about the 
other Parts, being yet here too remifs. And as for their Figures, it 
were muchtobe wifhed, That they were all drawn by one Scale; or, 
at moft, by Two; one, for Trees and Shrubs 3 andanother for Herbs, 
Many likewife of their Ranks and Affinities, are yet undetermined. 
And a great namber of Names, both Exglifh and Latine,not well given. 
So what we call Goat's-Rue, isnot at all of kin to that Plant, whofe 
Generical Name it bears. The like may be faid of Wild-Tanfj, Stock- 
Fuly-Flowers, Horfé-Radifh, and many more. So alfo when we fay 
Bellis Major, & Minor, as we commonly do, thefe Names would inti- 
mate, That the Plats to which they are given, differ (as the great 
double Marigold, doth trom the lefs) only in Bulk : whereas, intruth, 
they are two Species of Plants. So wecommonly fay, Centaurinm Ma- 
jus G Minus, Chelidonium Majus & Minus, and of others inlike man- 
ner,which yet are diftindt Species,and of very different Tribes. But for 
the Reafox of Vegetation, and the Caufes of all thofe infinite Varieties 
therein obfervable (Imean fo faras Matter, and the various Affecti- 
ons hereof, are inftrumental thereunto) almoftall Men have feemed to 
be unconcerned. 

3- §. That Nothing hereof remaineth further to be known, is a 
Thought not well Calculated. For if weconfider how long and gra- 
dual a Fourney the Kuowledge of Natureis; and how fhort a Time 
we have to proceed therein; as on the one hand, we fhall conclude it 
our café and profit, To fee how far Others have gone before us: fo 
fhall we beware onthe other, That we conceive not unduly of Na- 
ture, whilft we have a juft value for Thofe, who were but her Di/c- 
ples, and inftrua@ed by Her. Their Time and Abilities both, being 
fhort toher ; which, as She was firlt Defigned by Divine Wifdom ; 
fomay Her vaft Dimenfions beft be adjudged of, in being compared 
Therewith. It will therefore be our Prudence, not to infift upon 
the Invidious Queftion, Which of Her Scholars have taken the faireft 
meafure of Her; but to be well fatisfied, that as yet She hath not 
been Cireumfcribed by Any. ‘ 

4. §. Nor doth it more behove us to confider, how much of the 
Nature of Vegetation may lie before us yet uvkvown 5 Than, to be- 
lieve, a great part thereof to be kvowable. Not concluding from the 
acknowledged, much lefs fuppofed Infuccefsfulnes, of any Mens Un- 
dertakings: but from what may be accounted Poflible,as to the Nature 
of things themfelves; and from Divine Providence, by Infinite Ways 
conducting to the knowledge of them. Neither can we determine 
how great a part This may be: Becaufe, It # impoffible to Meafure, what 
we See not. And fince we are moft likely to under-meafure, we fhall 
hereby but intrench our Endeavours, which we are not wont to carry 
beyond the Idee, which we have of our Work, 





5.§. And 
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5: §. And how far foever this kind of Knowledge may be attaina- 
ble,: its being’ fo far alfo worthy our attainment will be granted-.'’ For 
beholding the Many :and Elegant Varieties, wherewith a Field op 
Garden. is adorned; Who would not fay, That it were exceeding’ plea- 
fantto know what: we See: and not more delightful, to one who has 

Eyes, to difcernthat all is very fine; than to another who hath Reafon, 
to underitand-how. This furely were for a Man’to take a Frue In- 
ventory of hisGoods, and hisbeft way to puta price upon them. Yea 
it feems, that this were not only-to be Partaker of Divine Bounty 5 
but alfo; in fome degree, To be Copartuer in the Secrets of Divine Art. 
That which were very defireable, unlefs.we fhould think it imperti- 
nent for us to defign the Kxoming. of That; which God hath once 
thought fit to Do. 

6. §. Ifforthefe, andother Reafows; an inquiry into the Nature 
of Vegetation may be of good Import 5 It will be requifite to fec, ‘firft 
of all, What may offer it felf to be enquired of; or to under{tand, 
what our Scope is: That fodoing, we may take ouraim the better in 
making, and having made, in applying our Obfervations thereunto. 
Amongft other Inquiries therefore, fuch .as thefe defeive to be pro- 
pofed. Firft, by what means. it isthata Plant, or any Part of it,comes 
to Grow, a Seed to put fortha Root and Trunk; and this, all the other 
Parts, to the Seedagain 5. and all thelé being. formed, by continual Nu- 
trition ftill to be ixcreafed. How the Aliment by which a Plant is 
fed, ‘is duly prepared in its feveral Parts which: way: 4t is conveyed 
unto thems and in what manner it is affimilated to their refpective Na- 
tures in them all. “Whence this Growth and Augmentation, is not 
made ofone, but manydiffering Degrees, : unto both extremes of fall 
and greats whether the comparifon be made betwixt feveral Plavts, or 
the feveral Parts of one. How not only their Sizes, but alf their 
Shapes are fo exceeding various; as of Roots, in being Thick or Slen- 
der, Short or Long, Entire or Parted, Stringed or Ramified, and the 
like: of Truzks, fome being more Entire, others Branched, others 
Shrub‘d: ‘of Leaves, which are Long or Round, Even-ede'd or Ef 
callop'd, and many other ways different, yet always Flat: and fo for 
the other Parts. Then to inquire, What fhould be the reafonof their 
various Motions ; that the Root thould defcend 5 that its defcent fhould 
fometimes be perpendicular, fometimes more level : ‘That the Trank doth 
afcend 5 and that the. afcent théreof, as to the {pace of Tiwe wherein 
it is made, is of different weafures: and of divers other Motions, as 
they are obférvable in:the: Roots,’ Trunks, and other Parts’ of Plants. 
Whence again, thefe Motiozs have their Different, and Stated Terms 5 





that Plants have their fet and peculiar seafons for their Spring or 
Birth, for their Full: Growth, and: for their Teew#izg 3. and’ the like. 
Further, what may be the Caufés ‘as of ‘the Seafons oF their Growth 5 
fo of the Periods of their Lives’ fome being Avzual, others Biexvial, 
others Perennial ; {ome Perennial both as to their Roots and Trunks 3 
and fome as to their Roots only. Then, ‘as they pafs through thefe fe- 
veral Seafons of their Lives, in what manner their convenient feeding, 
houfing, cloathing or protetion otherwife, is contrived 3 wherein, in this 
kind’ and harmonious Oeconomy, one Part, may be officious to another, 
forthe prefervation of the health and life of the whole, And laftly, 
what care is taken, not only for themfélves, but for their Posterity 310i 


- what 




































































eAn Idea of a 









































what manner the Seed is prepared, formed and fitted for Propagation : 
and this being of fo great concernment, how fometimes the other Parts 
alfo, as Roots, in putting forth Trunks 5 Trunks in putting forth Roots ; 
yea in turning oftentimes into Roots themfelves ; whereof, in the Se- 
cond Book of the Anatomy of Plants, I hall givefome inftances. With 
other Heads of Inquiry of this kind. 

7. §. Nor are the Natures, Faculties, and Contents of Vegetables 
lefs various, or a particular Infpe@tion hereinto, of lefs concernment. 
For fince All, or Moft, feem to grow inthe fame manner, with one Suz, 
one Rajiv, indifferently well upon one Soz/, and, to outward appearance, 
to have the fame Cowon Parts; it may be asked, Hom itcomesto pa&, 
that their Liquors, or other Contained Parts, are of fuch different 
Kinds; onebeing Watry, another Winy, athird Ozly, a fourth Mil- 
Ay, and the like. How alfothere is fuch a variety in their Senible 
Qualities, as their Colours, Taftes, and Smells 5 what thofe Materials 
are, which are neceflary to the Beiwg of thefe Qualities; and thofe 
Formalities, wherein their Effence doth confift; as what it is that makes 
a Plant, or Flower, to be white or red 5 fragrant or fetid; bitter or fweet 
or to be of any other Colour,smell, or Tafte. In like manner, their Fz- 
culties and Powers, what that is, or thofe things are, by which they 
are conftituted; as whence one becomes Purgative, another Vomitory, 
a third Diaphoretick, &c, Thefe, I fay, with many other particular 
Inquiries depending hereupon 5 as they cannot but much oblige the 
Reafon of Man to be obfequious to them , fo by bringing in,at leaft, 
fome fatisfaction, willno lefs reward it. Efpecially, if it be withal 
confidered, that befides our fatisfaction as to the Nature of Vegetation; 
fome further Light, to divers other parts of Knowledge, may likewife 
hence arife. 

8. §. For fincethe prefent Defign will ingage us, to an accurate 
and multifarious Obfervation of Plants; we may hereby be enabled 
to range and fort them with more certainty , according to the Degrees 
of their Affizity. And all Exoticks, Plants or Parts of Plants, may 
probably be reduced to fome fuch Domefficks, unto which they may 
bear the beft Refemblance. Again, it may frequently conduct our 
minds to the confideration of the State of Avimals; as whether there 
are not divers material Agreements betwixt them both; and what 
they are. Whereiz alfo they may confiderably differ, and what thofe 
things are which are more effential to their diftinguifhment. And de- 
fides, not only to compare what isalready known of both ; but alfo, 
by what may be obferved inthe ove, to fuggeft and facilitate the finding 
out of what may yet be unobferved in the other. So aljo the confide- 
ration of the Colours, smells and Taffes of Vegetables, may conduce to 
the Knowledge of the fame Qualities in General; or of what it is, that 
conftitutes them fuch, in any other Body: not as they are aéfually re- 
ceived by Senfés but fo far, as {uch Materials or external Circumftan- 
ces, are requifite to their becoming the Adequate Objects thereof. It 
may \ead us alfo to inquire into further Ways of Cultivation, with re- 
fpe&t to the whole Plawt, or to the Flower, Fruit, or other Part : 
Toamend themas totheir Sizes, Colours, Taftes, Fruztfulnefs, or other 
wife: Tothink of other Ways of Propagation ; or to apply thofe/al- 
ready known to other Plavts than hath been ufed. Likewife the Know- 


ledge of their Mechanical Ufes may hereby be enlarged; bothastothe 
Rea- 
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Reafon of their ufe, in fuch particular Trades and Atanufactures, al- 
ready known 5 and the difcovery of other ufes yet unknown. As alfo 
their Alizzental, with refpect both to Meats and Drinks; the prepara- 
tion of fome, and the finding out of others. But efpecially their Me- 
dicinal ; {ome Plants which have hitherto been neglected, may be ap- 
plied to ufe; the Perverted ufes of fome, and the Confufed ules of 
others, may be rectified. What may belt corre&t their Malignancies, 
or inforce their Virtues; When needful to add the preparations of Art 
to That of Nature; How toEnlarge thofe of Art, and Reifie thofé 
which areindeed Inartificial, may hereby be better conjectuted. The 
knowledge of all which, that we may know how far it is acceffible, 
and what probable Approaches may be made towards it; thofe {eve- 
ral Means I have thought of, and fuppofe neceflary thereunto,are next 
to be propofed. 

9. §. Reflecting then uponthe prefent Defign, and feeing this to 
lie wide; we fhall, in the firft place, conclude the Meas attending 
thereon, fhould do folikewife. Wherefore, although fome may pre- 
fent themfelves unto usas more promifing; yet let us fuppofe what 
feveral Perfons, were they hereunto engaged, each according to his 
Senfe and Genius, would poflibly make choice of. Believing, that 
although Confidering Men may vary, in the approval of their own 
Senfe and Notion; yet not always mearly, becaufe it is their owns 
but becaufe each, may probably {ce fomewhat more in his own, than 
others do. Wherefore it will be our fureft Logick to conclude, Not 
becaufe no Mean may be approved by all Men, that all Means fhould 
be rejected , but rather, becaufe each may be approved by fome,that 
therefore, all be made choice of, And thefe, Ithink, may be compre- 
hended under Five General Heads of Enquiry. Firf?, Of thofe Things, 
which are of more Exterval Confideration about Plants, astheir F7- 
gures, Gc. Secondly, OF their Compounding Parts, as Veffels, ae. 
Thirdly, Of their Liquors, and other Contents. Fourthly, OF their 
Principles, as Salts,G-c. Fifthly, Of their Aliment, as Water, and other 
Means of Growth. 5 

to. ¢. AND FIRST ofall, whatever is of more Exterwal Con- The Firf 
fideration, asthe Figures, Proportions, Motions, Seafons, Situations of General 
Vegetables, and of their feveral Parts, fhould be obferved. In doing Mean: 
which, a particular furvey of all their Varieties fhould be taken. And 
then a Comparifon made betwixt thefe,and the feveral-Plavts, or Parts 
of Plants, whereofthey are the Properties. Tothe end, Wemay, if 
poffible, be thereby conducted to find out, what other; either fenfi- 
ble, or more reclufe Property, any of them may agree together in. For 
it isnot more certain, that the three Angles of every Redilinear Trian- 
gle, becaufe all ways equal to two Right Angles, are therefore, if put 
together, always the fame - than that ove Property, agreeing to divers 
Vegetables, fhould have one Caufe: For although the Scope and Exd 
may vary; yetthe Cane, as it isthe Cane of that Property, muft be 
one: and confequently, muft alfo import fome Identity in the Nature 
of all thofe Vegetables wherein it Acts. Wherefore by thus comparing 
of them, we fhall be able more exatly to ftate the Orders and Degrees 
oftheir Affizities ; Better to underftand both the Caufes and Ends of 
their Varieties : And more probably to conjeCture of their Natures and 
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ri. §. Firft then the various Figures of their feveral Parts fhould 
be obferveds and that with refpeét both tothe Forms, and the Pof- 
tions, by whichtheir Roots, Trunks, Branches, Leaves, Flowers, Fruits, 
and Seeds may vary, or agree; and thofe feveral Lizes, by which 
both the faid Varieties are determin’d. In which of thefe Parts, the 
agreement chiefly lies; this being both more obfervable, and more 
material in fome of them 5 lefs in the Root, more in the Flower, or 
Seed. And in how many of thefe Parts together; whether one, more, 
orall. By both which, the Orders and Degrees of Affinity, which 
are many, may be accounted 5 either as to what we ftridly call Kiz- 
dred, orclfe Avalogy. For there are found, not only Herbs account- 
ed of feveral Tribes, which areally’d; and fome of the Smalleft,which 
are of kin to the Greateft : But there are alfo, probably, fome Herbs, 
which have a particular Relation, to many Kinds of shrubs 5 and fome 
Shrubs,to many Kinds of Trees. Thusthe feveral forts of Letwce, are 
of Kin, together in the Firf? Degree, with Exdive, inthe second. The 
feveral Clarys, among{t themfelves in the Firft; with Horehound, in 
the Second, with Lawmium,inthe Third. All Strawberries agree toge- 
ther, inthe Farff Degree; with Cizquefoyl, in the Second 3 with Tor- 
mentil in the Third; and with Avers, éc. in other Degrees more re- 
mote. So Agrimony, hath alike Analogy unto Strawberry; as Goats- 
Rue, hath to Claver: And strawberry, the like unto the Rap as Goos- 
berry to the Vine, or Burnet, to the Rofe. Amongft the feveral Sorts 
of Graff, there are fome which matchall thofe of Corz; which is but a 
greater kind of Graf. So again all Pui, are not only of kin, in their 
feveral Degrees, to one another ; but likewife, to almoft all kinds of 
Trefoyls, as Melilot, Fenugreek, and the common Clavers themfelves ; 
as by comparing not only their Leaves , but Flowers, Seeds, and Cods 
together, may be evident. For the feveral parts of the Flower of a 
Trefoyl, are fo many more Flowers, containing fo many Cods of {mall 
Seeds, all, in fhape, agreeable to the Flowers, Cods, and seeds of Pulfe. 
The fame Relation, which Trefoyls have to the Peas or other Pulfe 5 
Colts-foot, hath to Buttyr-Burs Chickweed to Leucanthemum; Ground- 
fell, to Facobea or Scorodonia,to Foxglove: Or, to go higher, as the 
Leguminous Kinds of Herbs, have to Seza, or fome other of the Lobed 
Shrubs and Trees. And, as among: Avimals, there arefome which ‘con- 
ne& feveral Kinds; as the Batt doth Beafts and Birds: So, among 
Plants, there are fome alfo, whichfeem to {tand between two Tribes 5 
as Lappa, between Kzapweeds and Thiftles; Lampfana, between the 
Intybaceows Kind, and the Moufe-ears. 

12. §._ From hencelikewife, the Natures of Plants may be conje- 
Gured. For in looking upon divers Plants, though of different 
Names and Kinds , yet iffome affinity may be found betwixt them, 
thenthe Nature ofany one of.them being well known, we have thence 
ground of conjecture, asto the Nature of all the re{t. So that as eve- 
ry Plant may have fomewhat of Nature individual to it felfs f0,as far 
asit obtaineth any Vaftble Communities with other Plants, fo far, may 
it partake of Common Nature with thofe alfo. Thus the Wald, and 
Garden Cucumers, have this difference ; that the one purgeth ftrongly, 
the other, wot at al: yetin being Diuretick, they both agree. The 
Natures of Umbelliferovs Plants, we know, are various; yet ‘tis moft 
probable, that they all agree in this one, fez. in being Carminative. 
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The feveral forts, both of Corz and Graff, are all ak 

doubt therefore, but thatthe Seeds of Graf’ themfelves (of Rye and 

Oats it istryed ) ifit were worth the while to order them, as Barley, 

would yield an inflammable Spirit. So likewife the feveral Kinds of 

Pulfe, have fome one community in their Form, as is faid: for which 

reafon, I queftion not,but that in fome Cafes, wherein Cicers are efteem- 

ed a good Atedicine 5 a Decoition of the better fort of Peafe, efpeci- 

ally that we call the sugar-Pea/e, may go beyond them.. As dothalfo 

the Flower or Meal of Beans, that of the seeds of Fexugrech s even 

there, where they are accounted excellent. So Tulips, Lillies, Crocn- 

Jes, Facynths, and Onions themfelves, with meny others, intheir feve- 

ral Degrees, are all al/ied. Iftherefore Crocn és, Onions, Lillies, agree 

in one or more Faculties, then why may not all the reft> asin bein 

Anodynes orin fome other Common Nature ; whereby, in their Vege- 

tation, their Parts are Governed and Over-ruled, to one Common or 

Analogous Form. 
13. §. The Proportions likewile, amongft the feveral Parts of Vege- 

tables, for the fame Reafons, deferve to be obferved 

being made, both betwixt the Parts of feveral Plants, and the feve- 

ral Parts ofone. And here again, either betwixt any Two of the 

Parts, or any One of them, and the Whole befides, or all the refk 

put together. So fome larger seeds, produce a {mall Root; as thofe 

of Cucumer + and others finaller, produce one very great; as tho of 

Bryony, Some Plants, asthe Melon, though themfelves but very flen- 

der, yet havea vaft and bulky Fruits others again, as Thif#les, and 

many yet more fubftantial, have no other Fruit, befides their Seed, 

So the Seeds of all Pulfe, and efpecially, the Garden Bean, though 

large, yet produce but a fmall Plant: but tho of Foxglove, Mullen, 

Burdock, Sun-flower, &c. being themfelves much lefs, do yet produce 

a far greater. And efpecially, thofe Seeds, which are inclofed in the 

Thicker fort of Cover, (analogous to that I have elfewhere called 

the Secondine) as that of Peony; whole seed, fo called, is only the Anat. Plant. 

Nes# wherein the true and real Seed is lodged, no bigger than a little edie 

Pins head: which is alfo obfervable of the Seeds of d Pa 


ivers other ~ 
Plants. Thefe, and the like Proportions, as they lie betwixt the feveral 


Parts, fhould be noted: and to what Pluxts or Parts efpecially, any 
ofthem may agree: comparing alfo in what other kind of Properties 
an agreement betwixt the faid Parts may be found : that {o doing, we 
may, if poffible, amongft all their Individual Natures, be inftracted to 
fingle out thofe C. 


ommon Ones, which are concomitant to fuch Agree- 
ing Properties. 


14. §. The feveral Seajozs alfo of Plants, and of their Parts,{hould 
be confidered. Obferving at what particular Times of the Year, any 
of them chiefly Spring, Early or Late, The Times wherein they Ger- 
minate; whether for fome Space only, or all the Year long. Where- 
in they Spring, after Sowing; or Flower, after Springing, fooner, or 
flower. Which Flower, the Jxfi Year, or not till the fecond, Which 
after the Leaves are put forth, or before them; for fo, fome do, as 
the Crocus Vernus, Bears-foot,Hepatica aurea, and others; all the Leaves, 
at the time of their flowering, being old, or of the'foregoing Year's 
growth. Solikewife the Maturation of the Fruit or Seed 3 how long 
after the Flower, and the like. All or fome of which Varieties, being 


laid 


ins there is no 
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laid together, we may probably conjecture the Can/és thereof ; and 
the Natures ofthe Plants in which they are feen: fel. as fuch a De- 
gree of Heat may be neceffary for the Fermentation, or the better Di- 
{tribution of the Sap of fuch a Plazt; or for the Impregnation of 
the Aer, to be mixed therewith ; orthedue Difpofing of the so7/, to 
render the moft convenient Aliment thereunto. So the Przzcaples of 
fuch Plzxts, which flower all the Year, may be more equally propor- 
tion’d. Thofe which flower before the Leaves put forth, as the Cro- 
cus Vernus, andthofe which flower in Sprixg, may be accounted Rawk, 
and full of Volatile salt. But Autumn Plants efpecially, to abound with 
a Fixed: andthe like. 

15. g. The proper Places alfo of Plazts, or fuch wherein they 
have, from their Seeds, or other way of Propagation, a Spontaneous 
growth, fhould be confidered. “And that asto the Climate; whether 
in one Colder, Temperate, or more Hot. .The Regio 5 Continent, 
or Ifland. The Seat; as Sea, or Land, Watry, Boggy, or Dry ; Hills, 
Plains, or Vallies; Open, in Woods, or under Hedges; Againft Walls, 
rooted in them, or on their Tops: and the like. And perhaps the 
Seeds of fome Plants, asof Moffes, (which, through their fmallnef?, 
will afcend like Moths inthe San) may fly or fwim for fome time, in 
the Aer, viz. till they begin to fhoot, and fo become heavy enough, 
to fall down upon the Ground. From whence, in like manner, as 
from their Seafous, their particular Natures may be directed unto. 
In chat, fo faras we may conjeCture the nature of fuchan Aer, So7/, or 
Seat, we may alfo of fucha Plaxt, to'which they are congenial, 

16. §. Solikewife, thofe many Varieties obfervable inthe Mozi- 
ons of Plazts, and of their Parts, both Kindsand Degrees; A/cending, 
Defcending, and Horizontal; Reéfilinear, and Spiral Motions, thould be 
noted ; to what Plawtsthey agree, and wherein any of thefe Motions 
may be analogous tothofe of Avimals, And in a word, any other 
Fovenfick Properties of Plants, And then, to Compare them all toge- 
ther 5 both being neceffary. For Thoughts cannot work upon no- 
thing, no more than Hands. He that willbuild an Houfe, mutt pro- 
vide Materials. And on the contrary, the Materials will never be- 
come an Houfe, unlefs, by certain Rules, we. joyn them all together, 
So, it isnot, fimply, the Knowledge of many things, but a multifari- 
ous Copulation of them in the Mind, that becomes prolifick of further 
Knowledge. And thus much for the firft General Aeaz. 

17. § THE NEXT which propofe, and that a moft necef- 
fary one, is Avatomy. For when upon the DifleGion of Vegetables,we 
fee fo great a difference in them, that not only their Outward F2- 
gures, but alfo their Inward Sérudfure, is fo Elegant; and in all, fo 
Various; it muft needs lead us thus to Think, That thefe Inward 
Varieties, were either to no Ed; or if they were, we muft aflign to 
what. To imagine the firft, were exceeding vain; as if Nature, the 
Handmaid of Divine Wifdow, fhould with Her fine Needle and Thred, 
ftitch up fo many feveral Pieces, of fo difficult, and yet fo groundlefs 
a Work. But iffor fome Exd, then either only to be looked upon, 
or fome other befides. If for this only, then this muft be fuch as in 
refpe&t whereof, Her Work is at no time, nor in any degree fruftrate 5 
the contrary whereunto, is moft manifeft. For although Men do 
every where,with frequent pleafure,behold the Outward Elegancies of 
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Plants; yet the Inward Ones, which, generally, are as Precife and 
Various as the Outward; we fee, how ufual it is, forthe beholding of 
Thefé, to be omitted by them. And befides, when we have obferved 
Nature's Work, as well as we can ; it may be no impediment to our 
beft Endeavours, to believe, That fome Parts of it, will ftill remain 
behind, Uxféex. So that if to be Seen, were the only End of it, it muft 
needs be wholly fruftrate, as to the greater number of Men; and, in 
fome part, as to all. Wherefore, we mutt fuppofe fome other Ends 
of the faid Varieties, which fhould have their Effeé, and fo Thefe, 
not bein vain, whether Men beheld them or not; which, are, there- 
fore, fach as have refpe& to Vegetation: That the Corn might grow, 
Jo3 andthe Flower, fo, whether or no Men had a mind, leifure, or abi- 
lity, to underftand how. 


18. g. Ifthen the Avatomy of Vegetables be fo ufeful a Mean, we 
ought not to ftreighten it; but to force this, as well as the reft, to its 
utmoft Extent. And therefore, firft of all, To go through all the 
Parts, with equal care 5 examining the Root, Trunk, Branch, Leafy 
Flower, Fruit, and Seed. Then to Repeat or Retrograde the Dif 
fection, from Part to Part : in that, although the beft Method of De- 
livery, for clear Difcourfe, can be but one, according to that of Nu- 
ture, from the Seed forward, to the Seed : yet can it not but be ufe- 
ful, for That of Difleétion, to proceed to and fro; fomewhat or other 
being more Vifible in each feveral Part , from whence ftill an Hint 
may be taken, for the ufhering in the obfervation of it in the others. 
To examine, again, not only all the Parts,but Kinds of Vegetables, and 
comparatively, to obferve-divers of the fame ‘fixe, foape, motion, age, 
Sap, quality, power, or any other way the fame, which may alfo agree, 
in fome one or more particulars, as to their Ivteriour Strudure : and to 
make this comparifon, throughout all their Parts and Properties. To 
obferve them likewife, in feveral Seafons of the Year, and in feveral 
Ages of the Plants, and of their Parts 3 1n both which, divers of them 
may be noted tochange, not only their Dimenfions, but their Natures 
alfo; asVeféls, do into Ligaments ; and Cartilages, into Bones, fome- 
times, in Awimals. And to do all this by feveral Ways\of Section, 
Oblique, Perpendicular, and Tranfverfe 5 all three being requifite, if 
not to Obferve, yet the better to Comprehend, fome Things. And 
it will be convenient fometimes to Break, Tear, or otherwife Divide, 
without a Sefion, Together with the Kaife it will be neceflary to 
joynthe Microfcope ; and to examine all the Parts, and every Way, in 
the ufeof That. As alfo, that both Immediate, and Microfcopical 
InfpeGions, be Compared : fince it is certain, That fome things, may 
be demonftrated by Reafon and the Eye conjuné, without a Glafs, 
which cannot be difcovered by it; orelfethe difcovery is fo dark, as 
which, alone, maynot be fafely depended on. 

19. §. By thefe feveral Ways of Infpection, it will be requifite, To 
obferve their Compounding Parts as Simply confidered,and as varioully 
Proportioned, and Difpofed, -As Simply confidered, to note their Nuw- 
ber ; what, and whether the fame, in all: their Kizds, wherein dif 
ferent in the fame, or divers Vegetables: their Original, in part, or in ° 
whole: Strudure, as to their Contexture and their Cavities; . Their 
Coutexture, within themfelves feverally, and as joyned together : their 
Cavities, as to their size, Shape, and Number s in which a great va- 
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riety will be found. Next their Pofitions one amongi{t another, which 
are alfo various ; 2s Anterior, Pofterior, Collateral, Surrounding, Me- 
diate, Immediate, Near, Remote; both as they refpec& the feveral 
Paris, and the feveral portions ofone: And all thefe,as few, or more 5 
thefe or others of them, may be diverfly Compounded together, And 
then the Proportions they bear one to another; whether as to Mino- 
rity, Equality, or Excefs; each Part compared with each, and that 
as to the {everal Degrees appearing im the faid Proportions 5 the Va- 
rieties whereof may be exceeding numerous. For if we fhould fuppofe 
but Four confiderable Parts generally conftitutive of a Vegetable: 
Thefe Four, produce a Variety Four ways. Firft, when One is Une- 
qual; and then it produceth only Four Varieties : and thofetwo ways, 
feil. when one is Greater, and the other three, Equal and Lefs; or 
when one isLefs; andthe other three, Equal and Greater. Secondly, 
when Two be Unequal; and then they produce Six Varieties, Third- 
ly, when Three be Unequal, which produceth Twelve Varieties. Or 
laftly, when all Four be Unequal 5. which produceth Twenty four : 
which general Varieties, may be further multiplied by their feveral 
Degrees. 

20. g. From all which, we may come to know, what the Com- 
munities of Vegetables are, as belonging to alls what their Dzstinéfi- 
ons, to fach a Kind; their Properties, to fuch a Species 5 and their Pe- 
culiarities, to fachParticular ones. And as in Metaphyfical, or other 
Contemplative Matters, when we have a diftinét knowledge of the 
Commnmnities and Differences of Things, we may then be able to give 
their true Defizitions : fo may we poflibly, here attain, to do like- 
wife: not only toknow, That every Plant Inwardly differs from a: 
nother, but alfo wherein ; fo as not more furely to Define by the Out- 
ward Figure, thanby the Inward Struéfure, What that is, or thofe 
things are, whereby any Plant, or Sort of Plavts, may be diftinguifh- 
ed fromall others. And having obtained a knowledge of the Com- 
munities and Differences amongft the Parts of Vegetables; it may con- 
duét us through a Series of more facile and probable Conclufions, of the 
ways of their Caufality, as to the Communities and Differences of Ve- 
getation. And thus much for the Second General Mean. 

or. g. HAVING THUS far examined the Orgawical and Con- 
taining Parts of Vegetables, it will be requifite, more defignedly, 
to obferve thofe alfo which are Fiid, or any others Contained in 
them; and that, for our better underftanding both ofthe Nature of 
Vegetation, and ofthe faid Contained Parts. And to make inquiry, Firft 
oftheir Kinds 5 as Spirits ; both fuch as agree, in general, in being 
Vinows , and thofe that are Special, to particular Plants. ders and 
Vapours for the exiftence whereof, in all Vegetables, there are Ar- 
guments certainly concluding. And for the difference of their Na- 
tures, in being more dry, or moift, more fimple or compounded, as 
they are exiftent in feveral Parts, there are probable ones. Lyu- 
pha’s, or clear and watry Saps 5 which moft Plants, in one Part or other, 
at fome timeof the Year, do Bleed Mucilages; as in Mallow and Vio- 
let Leaves 3 in many Seeds, as of Quinces, Clary 5 Fruits, as in Cucu- 
mers; diftin& from the watry Sap, as by permitting it to ftand and 
gelly upon the Vefels from whence it iflues, is plain: And in the 
young Berrys of White Bryony, when about the bigne&S of a Pepper- 
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Corny the juyce whereof is fo Vifcous, that the twentieth part ‘of 4 
Grain, willl draw out above a Yard in length. Oyless not only in 
Seeds,, and fome Fruzts, but other Parts as in certain little cavities in 
the Leaves of Savine, vifibly- collected while they are growing. Gumms 
or Refives; as in Pine, Fir, and others of this Kind. Milks 5 as 
imavaftnumber of Plants, and amongft them, many not fufpected to 
yicld) any. For, of Herbs, not only moft ofthe Ombelliiyerous Kind, 
are Milkys but all or moft of the Intybows 5 Poppys ; Tracheliums 5 
Perwinkles', divers\Thiftles 5 and even Oxions, if cut at the bottome; 
with agreat many more. Of Trees, not only the Little azple, but 
the: young Shoots of Lawrel, efpecially being crufied; as alfo thofe of 
Elder} and:fome others. To which’ may be added, fuch Mucilages, 
which though not fo properly contained’ within the Parts, yet are 
found lying over them 5 as over the firft Spring-leaves of all kinds of 
Docks 3 betwixt the Leaves and the Veil wherein they are involved. 
That fine white: Flower or Powder, which lies over the Leaves of fome 
Plants, as of Bears-Ear: And in Princes-Feather, about certain Aper= 
tures only-on the edges of the Leaves. 

22... Ofvall thefe fhould be obferved, jirf? their Receptacles 5 
fome of them, being proper to one; others, common totwo or more 
oftthem: fince it iscertain, that fome of them do Tranfmigrate from 
one; intoanother Receptacle, or that the fame Receptacle is filled with 
Fluid Bodies, of a' quite different Nature, at the different Seafons of 
the Year, and Ages of the Vegetable. And it is alfo very probable, That 
two of fome of them, may, fometimes, be contained in one Receptacle, 
at the fame time 3 as in Azimals, the Lympha inthe D. Thoracicus, and. 
that, and the Chyle, inthe Sanguineous Veffels. 

23. §. Then'their Motions both Natural, and fuch as ‘may be 
effected by Art : and thofé either by Defcent or Afcent; And in 
afcending, through what different Chanels or Parts of the Truk; fince 
itis certain, That there isa variety, bothin refpeat of the Seafon, and 
of Vegetables. Where it will fall in, To obferve the Tapping of Trees. 
Asalfotheir Bleeding: to what Trees it is proper to bleed: in thofe to 
which it is,with what difference of Celerity: and when their peculiar 
Seafow: fornone will bleed at all times; neither will all bleed at the 
fame... And then'their Collateral’ Moitow, together with the Mode of 
their Tranfition from'one Organical Part to: another. 

24. g. Next their Quantities, either of ove 5 asthe Comparifon 
is made betwixt feveral Plavts, or betwixt ‘the Parts of the fame. So 
the:true Seed of all Plants, containeth more Oyl, in proportion, ‘than 
any of the other Parts. Or elfe of divers,: as coexiftentand bearing fuch 
a_-proportion one to another in the fame Part: of moft of which, it 
maybe known by their refpe€tive Receptacles. Yet the Computati- 
on muft not be made from the number of the faid Receptacles, imply 5 
but as that is in conjunétion with their Capacity; and as their'Capacity 
is: proportioned to their furrounding Sides; the Sides of thofe of the 
leaft Capacity, being ufually as thick, asthofe of the greateft: fo that 
fup pofe Ten leffer,. tolye within thecompafs of One greatersthe Con- 
gi! of thefe altogether, would fearce be'equal to half the Content of 
that:One. 
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25. §. Alfo their Confiftences feil: of fo many of them as are dif 
criminable by Touch; in being Soft or Hard; Thin ot Thick 5 Mu- 
cHlaginous,Gummous,Glutinous,Friable,gc. And thefe in their feveral 
Degreessin which there is a Variety,as in the Mids of fonie Plants,which 
are more Délwte, than that of others: Mucilages ; which in fome, are 
very thick and Vi/cows, in others, more diluted and coming nearer to 
a watry Sap. Andby This, to be compared in the fame manner, as 
by their Quantity, 

26. §. Likewife their Colours, Smells, and Taftes: The general 
and particular Kinds of all which fhoutd benoted. And to what Con- 
tained Parts, and in what Variety, they appertain. So molt Refixoys 
Guams are TinGur'd, fome, nots as that which drops from the Dezze- 
Stick Pine, is as clear as Rock-water. The Milks of fome Plants are 
Paler, asin Burdock; of others Whiter, as in Dandelyon, Scorzonera s 
Citrive,as in the Root of Trachelinm, Angelica 5 Yellow, as in Lovage. In 
fome Plants, Odorows, asin Umbelli ferows 5 in others not, as inCichoraq 
ceous. That of Little Maple, Taftlef6s of Garden Cherzil, Sweet ; of 
Fenil, Hot; of Scorzonera, Aftringent s of Dandelion, Bitters and ge- 
herally, inother Plants; but with many Degrees of Strength, and in 
conjunction with othér Tz/fs. But moft Mucilages, have little either 
Colour, Tafte, or Smell § and the like, Here alfo the fame Qualitiesare 
to be inquired into, as, in general {peaking, they are faid to belong to 
aVegetable. Since it is more than probable, that all Colours (1 excepting 
White, which is fometimes common both to Containing and Contained 
Parts) all Odours, and Tastes, which are more immediately, and with= 
outa refolution of their Eyential Principles, perceptible in a Plant ; are 
not afcribable either to the Organical, or Containing Purts but only 
to Thofe, Contained inthém 5 as from divers reafons hereafter may 
appear. 

3 7. $. And fir, their Colourss where, with refpec to feveral 
Plants and Parts, they are more Changeable; as Red, in Flowers; or 
Conftant, as Green, in Leaves, Which, with refpeG to feveral Ages 
of one Part, are more fading, as Green in Fruits; or durable, as Yele 
low in Flowers, In what Parts more Single, as alwaysin the Seed 5 
or more Compounded, asin the Flower ; and in what Plavts more efpe- 
cially, as in Pancy, Which Proper to Plazts that have fuch a Tafte 
or Swell, as both, in White Flowers, are ufually le ftrong. To Plants 
that flower in fuch a Seafon, as a Yellow Flower, I thinks, chiefly, to 
Spring Plants. And to Plants that are natural to fach a Soil or Seat, 
as to Water-plants, more ufually, a white Flower. What, amongft all 
Colours,smore Common to Plants, as Greens or more Rare, as Black. And 
what all thefe Varieties of Colours are upon Cultivation, but chiefly, 
in their natural Soil. To obferve alfo with their fuperficial Colours, 
thofe within: fo the Roots of Docks, are Yellows of Biftort, Red; 
of Avens, Purple; but of moft, White. Where the Inward, and Su- 
perficial Colours agrees asin the Leaves 5 orvary, asin the other Parts 
frequently. Andin what manner they are Situated ; fome univerfally 
fpreading, others running only along with the Vefels, asinthe Leaves of 
Red Dock andthe Flowers of Wood-Sorrel, 

28. §. Next their Odours; what may be their principal Sects 
whether one or divers seats in the fame Plant. What the chief Mzs- 
ser. gut of which they are continually bred. What fimilitude betwixt 
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the swells of divers Vegetables ; asbetwixt Banme, and a Limon 5 thé 
Green Leaves of Meadow-fmeet, and the green Rinds of Walzuts. Or 
betwixt thofe of Plavts and Animals, as the Smell of green and well- 
. grown Carduws, is like to that rank fcent, ab aliquorum axillis  fpi- 

ranti, Which have a more fenfible s~el/; as moft have; and which 
have lefs, asCorw, Where the green Leaf’ is the moft Fragrant Part, 
as in Musk-Cranesbill, wherethe Flower, asin Rofes; the Root, as in 
{weet Calamus. Where all the Parts have fome Odour, where fome, or 
one, only; asin Scurvy-grafs, only the Flowers, unlefs the Leaves are 
bruis'd5 and in Aram, the Pe(til only 3 for neitherthe Leaf; nor Root 
hath any syel/, unlefs cut 5 but this is {trong enough, not much unlike 
to Humane Excrements. 

29. §. But efpecially their Jaffer, which it much importeth us 
more precifely to diftinguifh 5 Firf?, by their general Kinds 5 forthe 
number, even of thefe, may be computed greater than ufually itis. 1 
remember not, that Heat and Acritude, with refpect to Taffe, are di- 
ftinguifhed; yet Arum-Root is very Pungent, without any proper 
Feat 5 and Cloves, are very Hot, without any proper Pungency. So 
the White Roots of Yarrow, have a Taste, hardly any other way per- 
ceptible, than by caufing a gentle glowing and continued Warmth upon 
the Tongue. Alfotheir Refpoxdencies oneto another; as that of Ze- 
doary, and of theleffer Cardamoms, is fomewhat like to Camphire, 
Likewife their Degrees 5 in which there is a great latitude, and may 
be extended from Oze to Tew, or with eafie diftin@tion, from Oze to 
Five: Sothe Root of Sorrel, is Bitter inthe firft; of Dock, in the 
second of Dog-Rofé, inthe third of Dandelyon,in the fourth ; of Gen- 
tian, in the fifth: obferving them, not only as they vary in feveral 
Kinds of Plants, but the feveral species of one, as in Cichory, Hawk- 
weed, Daudelyon. And then their Compofitions; for Tastes are as truly 
conjuné in one Part, as Colours: by which, the latitude is {till greater 3 
In that all Kinds of Tus#es, in all their Degrees, and in differing Num- 
bers, may be varioufly Compounded together: For the moft part, 
Two, as in the Leaves of fharp-pointed Dock, Aftringent, and Sowre 5 
in Sorrel-Roots, Aftringent and Bitter; and in Aloes, Bitter and sweet 5 
the one in the fifth, the other, in the jirs# Degrees as upon an unpre- 
judiced tryal may be perceived: and yet more evidently in the Gall 
of any Land-Animal. Sometimes three, as in Agrimony, Bitter,Rough, 
and Sowrifh; and in Agarick,Bitter,Rough, and Sweet. And fometimes, 
perhaps more. ‘The Senfible diftinétions of all which; may lye almoft 
as wide, as of Plants themfelves. Wherefore, although it may be 
thought rafhnefs, to. take away the diftintions of Hot, Cold, asoift, 
Dry, Thin, Groff, and other Qualities, in their feveral Degree,which 
the Avcients have affixed to particular Plants: yet fince they have 
done it, tomany of them, with much uncertainty ; and that, withal, 
they are, more properly, the Ejfects and Operations of Plants,than their 
Qualites 5 Practical Obfervation, may therefore approve it ufeful, to 
add thefe Senfible Ones of various Taftes, precifely diftinguithing their 
Conjugations and Degrees. Laftly, their feveral Varieties and Mutati= 
ons, with refpect to the Subject wherein they refide, fhould alfo be 
noted, As, of all Taifes found in Plants, Bitter and sowr, are moft 
common; Sweet and Salt, moftrare. Which latter;is not only per- 
ceptible in fome Sea-Plants; but upon fome others, as upon the. frefh 
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Leaves of Tamarisks which being licked while they grow, or when 


immediately gathered, are plainly saltifh. How they vary with the 
Age ofthe Plant, or Part as the Roots of Radifhes, growing up to 
Seed, lofe the ftrength oftheir Ta?5 fo moft Fruits are firtt Sowre, - 
then Sweet. What proper to the feveral Parts ofany one Plant; fo 
the Leawes of Wormwood are extraordinary Bjtter ; the Root {Carcely 
fo at all; of an Hot, but quite different Ta/fe. What more Common,or 
Rare, to any Part 5 fo no Root that I ever tafted, isSowre. And how 
they Alternate in feveral Plants; asthe Root of Stock: Fuly-flower is 
biting, not the Leaves ; onthe contrary, the Leaves of the Water- 
Arfmart, are Biting; but not the Roots and the like. To which we 
may add the difference of Time wherein the Taffes of Plants are per- 
ceived 3 asthofe of Arum, and Rape-Crowfoot, are both Biting ; but 
that of the firft, as it is {lowly perceived, fo it continues long 5 that of 
the other, quickly comes, and quickly goes. 

30. §. Amongft the other Adjunds of the Contained Parts, though 
not of thefe only, the Faculties of Vegetables are to be reputed. For 
fo the Rofiz of Falap, whichis Purgative, is as truly contained in the 
Organical Parts of that Root, as Blood is in Veins : ” It will be requi- 
fite therefore to make particular obfervation of the alfo. And firft, 
what Faculties chiefly may refide in Plants, above others: fo there ic 
none of known ufe in Salivation, except by holding in the mouth: 
Although we may ask, Why fome amongft them, may not (being Ta- 
ken inwardly) have a power to evacuate by This,as well as other Vio- 
lent ways? Where the Faculty is more univerfally fpread over all the 
Parts of a Vegetable, asinAfarum, Where belonging chiefly or wholly 
to any particular Parts or Part; as chiefly to the Root of Rhubarb; 
and only to the true and proper Seed of Barbado Nuts. Whether fome 
Faculties, may be proper to fome Parts efpecially. What conjunétion 
they may have with any {enfible Qualities. So, many Purgers, arenot 
only Refinous and Gummous , But alfo Mucilaginous 5 as Bryony, wild 
Cucumer, Lapathum Satioums and therefore probably Rhwbarb, when 
growing; Malows, Violets, Gc. Such as are Purging and Vomitory, 
though fome of them have a ftrong Taffe, yet the greater part, and of 
thofe, many of the ftronger fort, have no Tz é, or not Great; as 
Senna, Falap, Scammony, Hellebore, Afarum, and others, Amongft 
which, although Flel/ebore hath avery Durable Tafte, yet is it not ve- 
ry High or Great. So alfo, thofe that are moft fenfibly tafted, are, I 
think, for the moft part, more or lef Bitter; either fimply, as Colo- 
cynthis; or Bitter and Aftringent, as Rhubarb 5 or Bitter and Sweet, as 
Aloe, or Bitter, Aftringent, and Sweet, as Agarick, Few are Hot, as 
Iris. Or fimply Sweet. And though fome may be Subacid, that are 
Mollifying or Lenitive, yetno propér Purge er Vomit is Sowre. Such 
Plants asare ofa foft and fweetith Lafte, without Vifcofity, may beac- 
counted good Avtifcorbuticks, efpecially again{t the Sea, or other Swlf- 
Scurveys as are good fweet Peafe: And fometimes the Water or Spi- 
rit_ of the Shells ; which may eafily be drawn from them, being firft 
duly fermented, and hath a true Vizous Tafte ; but very mild, and not 
unpleafant. Thefe Plants, whofe Parts are not only Hot but Volatile, 
as Onions, are generally good for Burys. Such as have a Balfamick. 
Tafte or smell, with a little Aftringency, as Hypericum, Golden-Rod, 
Lamium Lutenm,&e. the bett Wound-Herbs. And fach as are gently 
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Bitter, and Penctrant upon the Tongue, or in the Throat, as Daify, Ana- 
gallis,good Cleanfers, That fuch Bodys,principally,are Avodyne, which 
are Yellow, L think, is more than a conceit; Yelks of Eggs, Foenugreekk 
Seeds, Lint-feed Oyl, May-Butyr, Marrow, Pinguedo Humana, Hyof- 
eyamus luteus, Safron, Sulphur, Opium, all Azodywe and Yellow. How 
likewife their Faculties and Qualities may vary their Degrees, either 
differently or together: fo Aloe and Colocynthis, are both Bitter in the 
higheft Degrees yet Aloe, which is alfo sweet, ‘Purgeth more mode- 
rately 5 Colocynthis, which is Bitter, but not Sweet,mott Violently. How 
far the Faculties of Vegetables, as wellas their Qualities, may be Com- 
pounded; where, and which chiefly; as Aftrictive and Purgative in 
Rhabarb. Where this Queftion may be put, Whether divers other, 
and yet more extreme Faculties, as-well asthefe of Aftrictive and Pur- 
gative, may not fomewhere or other be alfofound, or made, to meet: 
whereby the fame Plat, or fome Preparation of it, may be moft Po- 
tent, and yet moft Innocent; the Malignity thereof exerting its Pow- 
er, andthe Virtwe its Soveraignty at the fame time. Andlaftly, what 
Affinity there may be betwixt them; as moft Plats, that are {trong 
Purgatives, and efpecially Vomitories, I think, are alfo Sterzutatory; 
as white Hellebore, Falap, Tobacco : and on the contrary, fuch as are 
Sterwutatory, are fome of the moft proper and moft potent Afedicines 
for the Head} Brain, and Genus Nervofiw, Taken inwardly, as Lilinw 
-convalle, ec. and the like: 

31. §. Thus far a particular obfervation of the Qualities and Fa- 
culties ofthe Contents of Vegetables may proceed, as they are exiftent 
in their Natural Effate. From which, although fomeprobable Con- 
jectures may be made, of their Material and Formal E/fences, and of the 
Caufés of their determinate Varieties, or the Modes of Vegetation ne- 
ceffary thereunto : yet will our Conceptions hereof be more facile,clear, 
and comprehenfive, ifby all other Waysof Obfervation, they be like- 
wife examined, according as Experiment may be applicable to any of 
them. 

32. §. As by Contufions fo fome Plants give their Swel/,not with- 
out Rubbing, or not fo wells as the green Leaves of Stramonium,Scur- 
vygraf, and many more: others lofe it by Rubbing, as the flowers of 
Violets, Carnations, Borage, Gc. others yield it both ways, as Rofé- 
mary, Ge. Sofome Apples mend their Taffe, by Scoaping, and Pears 
by Rowling, efpecially that called the Rowling Pear. 

33. §. By Agitation; which doth that, fometimes, by Force, which 
Digeftiow, doth by Heat: fo any cold Oyl and a syrup being, in a due 
manner, agitated together, of two Fluid bodies will become one Con- 
fiftent, as is known. ‘ 

34. §. By Frigtfailion; how far the Fuyces of Plants, either with- 
out or within them, may be any of them, or fome more than others, fub- 
ject to Cold = and thereby to be deprived of their Asotion or natural 
Confistence, or may fuffer alteration in their Colour, Taffe, or Smell. 

35. §. By Infufion; where I mean Infufion only in Common Wa- 
ters So both CaffiaLignea, and Cinnamon are. a little Mucilaginous 
but the former'moft, Some of the Contents of Plants, may be wholly 
diffolved in Common Water 5 fome but in part,others not at all ; or ve- 
rylittle ; which is proper to fome Milks, as well as Gums. The Co- 


fours, Smells or Taftes they hereupon yield, are found various; and in 
fome 
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fome very unexpected : So the green Leaves of Bawm, being duly in~ 
fufed in common Water, without any other Body added, tincture it 
with a clear and deep Red, near that of Claret Wine, as 1 have often 
tryed. 

Lo §. By Subfiding 3 Sothe Juyce of Sorrel, being ordered as that 
of Grapes, will, in time, let falla kindof Tartar or Effential Salt, And 
fo perhaps will that of many other Plats, without any previous De- 
coifien 5 although that be commonly thought to be neceffary. 

37. §. By Digeftion with Fermentation; either of the entire Ve- 
getables, or of the Fuyces, or other Contents 5 and thefe by themfelves, 
or with common Water. And hereby to note, what difference may 
be in the Strength, Celerity,or Continuance of the Fermentation.Like- 
wife, how their Qualities may thereby be altered ; asthe Smell of Vio- 
let-flowers, froma moft excellent Fragrancy, may, by Digeftion, be re- 
duced to an odious and abominable stivk, like that of the black Mud 
of Gutters. 

38. §. By Digeftion with Calefaition s fothe Colour of the Fuyce 
of Limens, from Tranfparency (if that bea Colour,) may be turned 
to a perfeét Red. Whence itis that many are deceived in the Prepa- 
ration called the Tindure of Corals; fuppofing the Corals to give the 
Menftrunm its Colour. Whereas the Mens¢ruum will obtain it, only 
by Digeftion, without any Corals, mixed with it. 

39. §. By Decodion 5 either of Vegetables themfelves, or of their 
Liquors 5 and to obferve what alterations follow. So Turpentine boi- 
led becometh friable; Sugar, Bitter,and ofa Brown Red. Turzeps lofe 
their Biting Tufte 5 Oxions, their Picquancys yet neither of them con- 
vey thofe felffame Qualities tothe Water. The fame maybe obferved 
inthe Decotfion of Sweet-Fennel-feeds, Axiféeds, and others, lofing 
much of their Taffes themfelves, and yetconveying very little of them 
to the Liquors wherein they are boiled; the greater portion of their 
Volatile parts, and fo their Virtue and Tafte therewith, flying away. 
Whereof therefore it is much bettertomake an Evulfion, than to decoét 
them; or tomakean Evulfion from them, with their own Decoéfioz, 
efpecially if the Medicine be intended to be Carminative, as [have fre- 
quently obferved. The Decoétion fhould alfo be carried on through- 
out all degrees to thatofan Extraé 3 by which the Qualities there- 
of,fometimes,are much altered; as the Colour ofall or moft green Leaves, 
from a kind of Yellow, deepens ,at laft into a dark one, as Black as 
Pitch. . 

40. §: By Diftillations ; both with the cold Still, Alembich, Chap- 
pel- and open Furnace : and tonote what Vegetables thus give their 
Swell or Tak#e, and in what Degrees of ftrength, either under,or over 
their natural ones; as Mint, Pennyroyal, and the like, which are Aro- 
matick and Hot, give their Taffes perfe&: but Wormwood, which is 
Aromatichand Bitter 5 gives it but by halfs,pretty fully as Aromatick, lit- 
tle as Bitter. And Cardums, though alfo fo exceeding Bitter, yet not 
being Aromatick, yieldeth a much weaker Tajte. Alfo what Vegeta- 
bles yield Oyl moft plentifully 5 and what difference may be in thofe 
Oyls, asto their Colour, Weight, or otherwife ; as that of Cloves is fome- 
times Red ; of Cizzamon, limpid , both Ponderous. So to diftil Juices, 
Gums, or other Contents, with an hot fire ; and tofee, what Bodiesthey 
yield, and of what Qualities; as Turpentine is known to yield, befides 
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its Oyl, afubacid Water 5 Vinegar, an Eager Spirits as that part may 
be called, which Chymiits are wont to call the Phlegm, ; 

41. §. By Arefaction 5 fo Milks which ate Liquid, and White in 
their Natural Eftate, in Standing, grow Gummous, Yellow,and other- 
wife different, fo doth that of Seorzouera 5 and that of Fevil becomes a 
Balfamical, but Limpid Oy, The Roots of Angelica, being dry’d,and 
cut by the length, exhibit their {mall Veins fill’d with an Aromatick 
Rofiz. In the whiter parts of Rhubarb, is gathered a kind of Saline 
Concret's by which, this Root, in chewing, feems as if it were a little 
gritty. Cabbage-stalks, fliced, and laid inthe Shade to dry, gather on 
them a kind of Nitrows Hoar. Raifins and Corins contain, not only 
a {weet Juyce, but alfo a true Sugar, which lies curdled in the Pulp, 
asthe more Saline parts doin Green Soap. And the like is gather'd 
on the out-fide ofa Fig 5 faving, that it is more Nitrows,as lying next 
the der. The Roots of Arum, upon drying, lofe much of the ftrength 
of their Taffe 5 but the contrary ‘may be noted of many other Roots, 
which, upon drying, increafe it. Some, being cut and laid by, change 
their Natural Colours, into Red, Pnrple, Yellow, Green, or White 5 
as Liquorifh, into White, in fome places; and Peony, into Red; and 
fometimes into two 5 as Patzence, into Yellow and Red. Mi 

42. §._ By Affations thus Apples, by roafting, eat more Sowre. The 
Root of Horfe-Radifh, toafted, tafteth like a Turnep. Potatoes, Oni- 
ons, and many other Roots, and‘Parts; have their Tafies, either Alte- 
red or Refta&ted; which chiefly, and in what manner, {hould be ob- 
ferved. There is one alteration, as remarkable, as commonly known 5 
and is that which followeth upon roafting or baking in one kind of the 
Waldenfian Pears, which, for a Walden, we corruptly: call a Ware 
den, 

43. §. By Offion; wherein fome Plants, or Parts of them, burn 
very quietly ; others, not without violent motions; fo Fenil-Seeds, 
held in the flame of a Candle, will fpit and fpurtle, like the serum of 
Blood. Some Vegetables lofe their Smell, as Rofes 5 others, keep it, 
as Rofemary; and others, mend it, as Lignum Aloes, To note, not 
only the alteration oftheir Qualities, but what they yields as Turpen- 
tine, which, in Di/tillation, yieldeth Oyl and Water, bothlimpid 5 upon 
Oftion, theweth nothing but a black soot. So Benzoine, by Diftillae 
tion, Oyl s by Ustion, white Flowers, as is known. 

44. §. By Calcination ; and here to obferve, wherein the Caput 
Mortuum of one, may differ from, or agree in Nature with that ofano- 
ther; andalfo to comparethefe with thofe of Avimal Bodies. As alfo in 
their Quantities. Andtocompare them with what they yield by Dj- 
Sfillation and Ustion asto both. Thus far they have been tryed fin- 
gly, or by themfélves. They fhould alfo be examined, 

45. §. By Compofition, notonly withWater, as in fimple Infufions, 
@c, but with any other Bodies ,. which may have a power of ating 
upon them, or upon which, thefe may havea power to att. And {o 
to make Infifions, Deftillations, Decottions, Digeftions, in divers kinds 
of Liquors, as Vinegar, Urine, Spirit of H. H. Wine, Blood, Milk, 
or others. Soin Infufions, fome Red Colours are heightned by Acids 5 
Blews, turned Purple.So fetid Spirits (as of H.H,) may be rendred much 
more grateful, by being Reéfified, once ortwice, with frelhi Aromaticks, 
To obferve alfo what follows, upon mixing the Liquors, ot other rae 
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of Plants together; as Oyl of Turpentine, by Digeftion with a Lixévial 
Salt, extracteth thence a Red Tizdfure, Or with Salts, Earths, Metals, 
or any other Bodies sasthe Fuyce of the green Leaves. of Rasberry, Prim. 
vofé, and divers. other Plants (1 think principally, fuch as are Aftrin- 
gent) expreffed upon Steel, as it drieth, becometh of a, Purple Co- 
lour. i 

46. §. Laftly, by Compounding the Experiment it elf, or joyning 
two or more ofthem, upon the fame matter : as Fermentation and De. 
Stillation, as is ued for fome Waters.  Infufion and Fermentation, asin 
making of Beer. Fermentation and Coéfzon, or rather Affation, as in 
making of Bread. Arefattion and Deftillation, as may be tryed upon 
fome Herbs; and with what difference from what may le noted, upon 
their being diftilled, moift. 

47. §. Having proceeded thus far, by all the above particular 
Ways of Obfervation 5 a Comparative Profpec muft be taken of them: 
by which, at laft, the Communities and, Differences of the Contents of 
Vegetables, may be difcerned 5 the manner of their Canfation and Origi- 
wal, partly, be judged of ; and wherein it is, that the E/ewce of their 
feveral Natures and Qualities doth confift, in fome meafure compre- 
hended. And confequently, both from the knowledge of their par- 
ticular Natures, and the Analogy found betwixt them 5 we may: be 
able, better to conjeCture, and try, what anyofthem, are, or may be 
good for. For certainly, we fhall then know, more, readily, to apply: 
things unto, and more fitly to prepare them for, their- Proper Ufes, 
when we firftknow, what they are. Notwithftanding, fincethe Eacul- 
ties of Plants,do often lie more reclufe; it is beft,therefore, not wholly 
to acquiefce in fuch Conjectures, as their Taifes, orother Senfible Pro- 
perties may fuggelt ; butto fubjoyn Experiment. Inmaking of which, 
and in paffing a Judgment thereupon, many Cautions, both in refpect 
ofthe Plant whereof, and the Subjecf whereupon it is made; are requi- 
fite tobe attended. Which yet, in regard they refult not fo direétly 
from the Matterat prefent in hand; I {hall not, therefore, here infitt 
upon them, And thus much for the Third General Mean, 

48. §. THE Contents of the. Organical Parts of Vegetables, having 
been thus duly Examined: it will be requifiteto make the ‘like Inquiry, 
into their Priwciples; or the Bodys, immediately concurrent.and effen- 
tial totheir Being. And of thefe, we are to obferve,Firft,their Nuzz- 
ber ; whether well reducible to five, fix, fever, or more, or fewer: and 
the Special Differences obfervable under any one General 5 fince-there 
are many Bodies, of very different Natures, confounded under one 
Name. Next their Conjugation; which they are, that. either un- 
der or over thofe obfervable in azimal, or other Bodies, are here joy- 
ned together in a Plant’; How far common to the Organical Parts 
of divers Plants; or to the feveral Organical Parts of ones or 
how far different in them. Sothe predominant Principle of the. Paren= 
chymows Parts of a Plant, that it is. an Acid, {eems evident,, From the 
general Nature of Fruits 3 and of Corz ; and moft Parenchymows Roots, 
which are either Spirituous, or Sower, or by Digeftion, do. eafily be- 
come fuch. Likewife their Proportions; which ftand in the greateft, 
which in the leaft, or in the meaner Quantities, and. in what Degrees 
both in divers Vegetables, and in the feveral Organical Parts of ones 
And then the Concentration, and Union ofthemaltogether ; asto thede- 

grees. 
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greesof their Clofenefs or Laxity; or the manner of their Implicationand 
Coherency; oras to their Location, one being mére Central, another 

more Expofed and Rampant over the reft; orotherwifé different. To 

examine thefe Principles, by their Colour, Tafte, Smell,Confiftence, Fix- 

ednefs, Volatility,Weight, Figures, or other Accidents. And to thefe 

purpofés, to go through the formentioned Ways of Experiment 5 as 
OUftion, Calcination, Deftillation, Gvc. as any of them may appear ap- 
plicable hereunto. So the Effeatial Salt of Wormwood, which may be 
obtained from the Lixivial 5 is Bitter, tranfparent, and commonly, of 
a Gylindrick figure : whereas that which is obtained by Coéow, or from 
the Extrad, is tafile/s, greyifh, and almoft Cubick: and that in the Ex- 
tract of the Green Leaves of Violets, appears in fine tranfparent Shoots, 
like fo many little Needles. And it is probable, That the Salts of 
moft Kinds of Plants, whether Lixivial or Effential 5 and of thefe,whe- 
ther obtained by Decoéion, or otherwife, have either their Figure, or 
other Qualities, proper to themfelves, whereby they are all diftinguifh- 
ed one from another. And laftly, to make Experiment upon thefe 
Principles, mixing them with one another, or with other Bodies, or 
otherwife. 

49. §. Iknow it will be difficult to make obfervations of this kind 
upon the Organical Parts of Plants, feverally, Yet I have thought of 
fome Ways, whereby true and undeceivable ones may be made. And 
the better to illuftrate what I mean, I fhall give one or two Inftances 
of Tryalto this purpofe. For the making of which, and fome others 
of the like nature, I confidered, That upon the Avatomical Analyfis of 
all the Parts of a Plant, I had certainly found, (and fhall hereafter 
fhew) That in all Plants, there are Two, and only Two Organical Parts 
Effentially difind,viz. The Pithy Part, and the Ligzous Part, ’or fach 
others as are analogous toeither of Thefe. So that, if we can think 
of any Plants, which will afford us either of thefe two,though not per- 
fedtly, yet infome good meafure, fimple and unmixed: We may then 
fee, by putting them to a Chymical, Tef?, what Principles and Proporti- 
on of Principles, concur to fpecifie their Subftantial Forms. 

go. §. To the pithy Part, Starch, or pure Manchet is analogous, 
as having very little ofthe Ligvovs mixed with them. I therefore or- 
‘dered 16 ij of Starch to be put into a Retort, and witha Receiver affix- 
ed, to be fetin a Sad Furnace 5 and that all it would yield, fhould, 
by degrees, be forced over ; which, befides what was evaporated at 
the Neck of the Receiver, was about ib j. of an acid and eager Liquor, 
ofa heavy and blackith Oy/2 ff, and ofa light Oyl 3 j. The Caput Mor- 
tuum could not be reduced to Afhes, by the ftrongeft heat which a 
naked fire in that Furnace would produce. 

31.  Tothe Lignons Part, Hemp or Flax is analogous, having 
very little ofthe Pithy mixed with them. Icaufed therefore tb ij of 
Flax to be put into a Retort, and manag’d as the Starch : whereupon, 
it yielded a Liquor, as I remember, fomewhat like the former, and 
about the fame quantity ; no Oy! which remained liquid, when cold 5 
but inftead ofthat a Butyr, almoft of the Confiftence and Colour of 
the Oyl of Mace 3 and of this above 3 iij, or near fix times the quan- 
tity of the Oy! which was yielded by the Starch. The Caput Morteuns 
being burned to a white Af, yielded fome portion of a Lixivial 
Salts 4 

FE ; 52. $. 
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52. §. From whence, I fhall, at prefent, only make thefe two Re- 
marques; Firft, That although the chief portion, as to quantity, in 
both thefe Bodys, Cas in moft Plants) is an Acid Liquor 5 yet the lat- 
ter, yields alfo fome ofan Alkaly, which the othef’ doth not. So that 
they arethe Ligvous Parts ofa Plant, generally, which yield the Alkalick 
Salt, or at leaftinthe greateft Proportion. secondly, That the sul- 
phurious or Oleous Principle, isalfomuch more predominant in the Lig- 
ous Part, thanin the Pithy. To thefe, the like Tryals upon other 
Plants, thould beadded 5 and other ways. So, in regard the Soot of 
molt Woods, yields a Volatile Alkaly; it were fit to examine, Whe- 
ther the Soot which ismade of the Pithy Parts and that, of the Lig- 
nous, afford the faid Alkaly, in equal qantity ; or whether, as is moft 
likely, that of the Ligvons doth afford it in a far greater: and the 
like. 

53. §. The profecution of what is here propofed, will be requifite, 
To a fuller andclearer view, of the Modes of Vegetation, of the Senji- 
ble Natures of Vegetables, and of their more Reclufe Faculties and Pow- 
ers, Firft, of the Modes of Vegetation. For fuppofe we were fpeak- 
ing of a Root; froma dueconfideration of the Properties of any Or- 
ganical Part or Parts thereof ‘tis true, that the real and genuine Can- 
jes may be rendred, ofdivers other dependent Properties, as {poken ge- 
nerally of the whole Root. But it will be asked again, What may be 
the Canfes of thofe ff? and Independent ones? Which, if we will 
feek, we muft do it by inquiring alfo, What arethe Principles of thofe 
Organical Parts 2 For it isneceflary, thatthe Principles whereof a Bo- 
dy doth confift, fhould be, ifnot all ofthem the aéfive, yet the capa- 
citating Caufes, or fach as are called Canfe fine quibus non, of its becom 
ing and being, in all refpeéts, both as to Subjtance and Accidents,what 
itis: otherwife, their Exiftence, in that Body, were altogether fu- 
perfluous ; fince it might have been without’ them: which if fo, it 
might then have been made of any other; there being no neceflity of 
putting any difference , ifneither thofe,whereof it ismade,are thought 
neceffary to its Being. Wherefore if we will allow a Body, and fo the Or- 
ganical Parts of a Vegetable tohave Principles, we muftallow thefe Prin- 
ciples their neceflary Ufe; and that the Shapes or other Properties of the 
faid Parts, are as much dependant upon the Nature of Thefe 5 as is the 
Roundnefs of a Drop of Ink, upon the Fluidity of Water, ingredient 
to it. 

54. §. Again, the Principles of the Organical Parts being known, 
we may from thence obtain a further knowledge of the Natures, and 
Caufation or Original of their Contents ; fince thefe Contents are not on- 
ly included in the faid Organical Parts, but alfo Created by them :and 
muft needs be fo, whether we will fuppofe the Principles of thefe Con- 
tents to be pre-exiftent to their reception thereinto, or not. For, if 
not pre-exiftent, what can be clearer, than that the faid Parts give 
them their Exiftence? And if pre-exiftent, yet in regard they are di- 
ftinguifhed, and fuch only of them admitted in fuch fort into an Orga- 
wical Part, from amongft others, as are apt to combine and mix toge- 
ther in fuch a For,and fo to conftitute fuch a Liquor; it is as clear,that 
the Exiftence, if not of tho Principles, yet of that Liquor, is depen- 
dent on the faid Part. 
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55- §. And ifby means of the faid Organical Parts, it is, that their 
Contents become fuch and fich peculiar Mixtures ; it is hence alfo mani- 
fe(t, That, by the fame means, they are of fuch diftin& Faculties and 
Powers: Becaufe the Faculty or Power of a Body, lieth not in any of 
its Principles apart 5 but isa Refultance from them alls or from their 
being, in fuch peculiar fort and manner, United and Combined toge- 
ther. So the Principles of the Purgative Parts ofa Root, as of Rhu= 
barb, although we fhould fuppofe them tobe exiftent in the furround- 
ing Earth, yet we cannot fay, That that Earth, or the Principles there- 
in contained, are Purgative; but only that theyare fuch, as by being 
combined together, in fuch a peculiar way, may become fo. So the fe- 
veral parts of aClock, although they are and mutt be all pre-exiftent 
to it, and it is their Form, by which they are, what they ares yet is it 
the fetting together of {uch Parts, andin fuch a way only, that makes 
them aClock, And fince we fee that the Mixture of two Bodies of two 
different Qualities, as of Two Colours, will produce a Third Colour, 
differing from them both 5 as Blue and Red, do a Murrey : Why fhould 
not Two or More Bodies of different Natures, be fo combined to- 
gether, as to produce a Third Nature? Or whereforemay not that be 
allowed to be performed by Nature, which by Artificial Compounding 
of Medicines, or other Bodies, is defigned, and oftentimes effected ? I'll 
give but one Inftance ; Water, Greafe, and an Alcalizate Salt, may be 
eafily {0 ordered as to be invefted with new Qualities, Nature, and 
Powers 5 the Salt, to lofe its extreme fiery Pungent Tafte 5 the TaVow,its 
Swell; and being before unfociable with the Water, to mingle there 
with: neither Tallow, Salt, nor Water alone, will fetch out a fpot of 
Greafes but all united eafily doit: the fame Three Bodys united, are, 
in fome Cafes, as in the Fanmdies, no ill Medicine , any of which, gi- 
ven alone, may rather prove prejudicial, than a cure: and all this done, 
only by duly boiling them together into one Body, which we call 
Sope. 

56. §. Whence again, if it be fuch an Uziow, and Proportion, of 
fuch a Sort of Principles, which produceth fuch a Faculty and that 
we may, by any means, come to know what thefe are 5 we may, pofli- 
bly, alfo attain to the knowledge of fuch Rules, whereby any kind of 
Faculty may be made; as to Compound fuch Bodies, which are neither 
Purgative nor Vomitory, fo together, as to beInvefted with thofe Fa- 
culties. And ifto Make them, then confequently, to Mend, Exalt, 
Strengthen, and Enoble them, with greater eafe and certainty. And thus 
much for the Fourth General Meaz, 

57- §. HITHERTO, We haveconfidered the Materials ofa Ve- The Fiftti 
getable, only asIngredient to it : there yet remains a Fifth story to be General 
afcended; which is, to confider thefe Materials as they are derived Mean. 
from abroad : oras, after they are received and naturalized, they may, 
with others yet abroad, have any kind of correfpondence. And thefe 
are Four in general, (cil. Earth, Water, Aer, and Suz all which, in 
that they contribute fo univerfally to Vegetation, and to whatfoever is 
contained in a Vegetable, it is therefore requifite, that of Thele likewife, 
Particular Obfervation fhould be made. ; 

58. §. And Firft, of the Barth, and of all Solid Receptacles of 
Plants. Where we are to confider their feveral Kinds; as Mellow; 
Sandy, Clayie, Chalky, and others, Their Ingredients; as Rank and 
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Mellow Earth, with Sand, or with Clay; or Sand with Clay; or alto- 
gether 5 and in what Proportions. The Principles whereinto any one 
of thefe Ingredients, {eparated from the reft, and put to the Teft of 
Diftillation, ‘Oftion, Calcination, or other, either alone, or by mix- 
ture with other Bodies, may be Refolved. And by their Qualities, as 
Colour, Smell, Tafte, &c. both Ingredients and Principles to be exami- 
ned. To make tryal of the growth of Plants, in all kinds of fimple 
Soils 5 either Earthy or Mineral, as Clay, Marl, Oker, Fullers Earth, 
Bole Armeniac, Vitriol, Allum, oc. or Vegetable, as Rotten Wood, 








~ Brans, Starch, or Flower, @c. or Azimal, as Dungs, pounded Fleth, 


dried and powdered Blood, and the like 5 that it may appear, how far 
any of thefe may contribute to the growth of a Plavt 3 or to one,above 
another. 

59: §. Next of the water, and ofall Liquid Receptacles. ‘Where 
the feveral kinds of Water, from Wells, Springs, Rain, and Rivers are, 
by their Qualities and Faculties, to be examined; as thefe, and by 
thefe, their Principles; either in their Natural State, or upon Digefti- 
on, or otherwife, may be obfervable: fince Common Water it felf, is 
undoubtedly compounded of feveral Principles; the fimplicity there- 
of, not being argued, from its Clearnefs and Tranfparency; for a Solu- 
tion of Alum, though it containeth a confiderable quantity of Earth, 
is yet very Clear: nor from its feeming to have neither Svel/ nor Tafte 5 
for Water-driekers will tell you of the varieties of both in different 
Waters. Befides, if thefe Qualities {hould be accounted rather Phan+ 
fic, than Senfe 5 the difference of Waters is yet more manifeft, from 
their different Effects, obferved by “ Cooks, Lanndreffés, Brewers, and. 
others, that have occafion to ufe them: for not to mix with Sope,with- 
out curdling 5 not to boil Meat tender, or without colouring it reds 
and the like, are the vices of fome Waters, not of others, which yet 
would feem, in Colour, Tafte,and Smell, to be the fame. Tryal fhould 
alfo be made of the growth of Plants in all kinds of Liquid Recepta- 
cles, as Common Water, snow Water, Sea Water, Urine, Milk, Whey, 
Wine, Oyl, Ink, Gc. Or any of thefe, with a folution of Suit, Nitre, 
Sal prunelle, Sope, or otherbody. And hereby to obferve what fol- 
lows, either in the Liquor, or in the Plant it felf: as if any fixed Body , 
being weighed before its diffolution in Water 5 and ifthe Plant,fet herein, 
groweth 5 the /Vater,being then evaporated ; whether the quantity ofthat 
diffolved body,continue the fame,or is leffened.So, whether any Vegetable 
will become Opiate,by growing a confiderable time ina plain Solution or 
Water-tinéture of Opzum 3 and the like. Which Experiments,what event 
foever they have, yet at leaft, for our further inftruGtion in the Nature 
of Vegetation, may be of wl. 

60. §. Next of Aer, where it will be requifite to inquire,what fore 
of Bodies may be herein contained : Itbeing probable, from the variety 
of Meteors formed herein; and of Vapours and Exhalations continually 
advanced hereinto; that fome or other ofthem, may bear an Analogy, 
to all Volatile Bodys, whether Avimal,Vegetable, or Mineral. The flou- 
rifhings alfo of Frozen Dew; and the Green. Colour, which the Aer 
gives the Ground or Water, when, for fome time expofed to it; and 
other effects 5 {eem to argue, that it is Impregnated with Vegetable Prin- 
ciples. ‘Yo confideralfo the peculiar Nature of that Body, which is ftri@- 
ly called, der, And of that true Aerial Salt,which to me, feemeth pro- 

bable, 











Philofophical History of Plants. 23 
bable, that it is diflolved in the Atther,as other Salts are in Water, or in 
the Vaporousparts ofthe Aer. As alfo to try, what different Effeds, a 
diverfity of der may have upon a Vegetable as by fetting a Plant,or Seed, 
either exceeding Low, as at the bottom of a deep Well; or exceeding 
High, as on the top ofa Steeple. Or elfe by expofing fome Soil to the 
Aer, whichis afluredly free from any Seed, and fo, as no Seed can light 
upon it 5 and to obferve, whether the Aer hath a power of producing 
a Vegetable therein, or not : and the like. 
61. §. Laftly of the su; asto which, it may be confidered, What 
Influence it may have upon the Plavt,it felf ; upon the Soil, Or upon 
the Aer, Whether that Influence is any thing elfe befides Heat : or may 
differ from that of a Fire, otherwife, than by being Temperate, and 
more Equal. That it doth, feems evident from an Experiment fometime 
fince given us, in one of the Parifjan Fournals des Scavans,and which 1 
therefore think very applicable to our prefent purpofe. If you kolda 
Concaveat a due diftance, againft a Fire, it will collect and caftthe Heat 
into a burning Focws: but ifyou put a peice of plain Glaf§ between 
them, the Glafs will {catter the Heat, and deftroy the Focus. Whereas 
the Sin-Beams, being gathered in like manner, will pafs through the in- 
terpofed Glafs, and maintain their Focws. Asfor That, of the Colledti- 
on of the Su-beams, by the help of Glafes, in the fotm of a Magiitery, 
orof Flowers, and fuch like, Idefire to fafpend my thoughts of them, 
till [fee them.. I will only fay thusmuch further at prefent, That I do 
not underftand why the Suz fhould not have fome Influence upon Bo- 
dies, befides by Heat, ifit may be granted, That the Moon hath 3 for 
which, it fhould feem, there are fome good Arguments. : 
62. §. WE HAVE thus far examined the Principles neceflaty to A Sixth Ges 
Vegetation. The Queffion may be put once more; In what manner are D4! MGR: 
thefe Principles fo adapted, as to become capable of being aflembled to- Only hinted, 
gether, in fuch a Number, Conjugatiow, Proportion, and ‘Union; as to 
make a Vegetable Body 2 Forthe comprehenfion whereof, we mutt alfo 
know,Whatarethe Principles of thefe Principles. Which; although they 
lie info great anaby@ of ob{curity 5 yet, I think, have fome reafon to be- 
lieve, that they are not altogether undifcoverable. How far they may 
be fo, lam fo far from Determining; that 1 fhall not now Conjecture, 






































63. §. THIS isthe Defign, and thefe the Means Ipropofe in order The Con: 
thereunto. To which, I fuppofe, they may all appear to be neceflary, clufions 
For what we obtain of Nature, we mutt not do it by commanding,but 
by courting of Her. Thofe that woo Her, may poflibly have her for 
their Wife ; but She is not fo common, as to proftitute her {elf to the 
beft behaved Wit, which only praétifeth upon it felf, and is not appli- 
ed toher. Imean,that where ever Men will go beyond Phanfie and 
Imagination; depending upon the Conduct of Divine Wifdomthey mult 
Labour, Hope and Perfevere. And as the Afeans propounded, are all 
neceflary, fo they may,in {ome meafure, prove effectual. How far, I 
promife not 5 the Way is long and dark: and as Travellers fometimes 
among({t Mountains, by gaining the top of one; are fo far from their 
Journeys end; that they only come to fee another lies before them : 
fo the Way of Nature, is fo itipervious; and, as I may fay, down Hill 
and up Hill; that how far foever we go, yet the furmounting of one 
difficulty, is wont ftill to give us the profpes of another, We may 
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therefore believe,our attainments will be imperfedt, after we have done 
all : but becaufe we cannot attain toall,that therefore we fhould endea- 
vour after nothing ; is an Inference, which looks fo much awry from 
the Practical Senfe of Men,that it ought not to be anfwered. Nor with 
better Reafon, may we go about determining, what may be done. The 
greateft Defigns that any Men undertake, are of the greateft uncertain- 
ty, as totheir Succefs: which if they appear to bé of good Import, 
though we know not how far they are attainable, we are to propound 
the Means,in the utmoft ufe whereof only, we can be able to judge: 
A War is not to be quitted, for the hazards which attend it ; nor the 
Councils of Princes broken up, becaufe thofe that fit at them, have not 
the Spirit of Prophecy, as well as of Wifdom. To conclude, If but 
little fhould be effected, yet to defign more, can do us no harm: For 
although a Man fhall never be able to hit Stars by fhooting at them; 
yet he {hall come much nearer to them, than another that throws at 
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LO THE 


- Right Reverend 


JOHN 


Lord Bifhop of 


CHESTER. 


MY LORD, 


$9 Hope your pardon;if while you are holding 
That beft of Books in orie Hand, I here 
prefent fome Pages of that of Nature in- 
to your other: Efpecially fince Your Lord- 
Jbip knoweth very well, how excellenta 

=~ Commentary This is on the Former; by 
which, in part, GOD reads the World his own Defini- 





vedly , Irefent Your extraordinary Favours. Particularly, 
that you were pleafed, fo far to animate my Endeavours, 
towards the Publithing the following Obfervations. Ma- 
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Epiftle Dedicatory. 


ny whereof, and moft belonging to the Firff Chapter, 
having now lain dormant, near feven years; and might 
ftill, perhaps, have fo continued, had not Your Lordjbips 
Eye, at length, created Light upon them. In doing 
which, You have given one, amongft thofe many Tokens, 
of as well Zour readinefs to promote Learning and Know- 
ledge by the hands of others ; as Your high Abilities to do 
it by Your Own: Both which, are fo manifeft in Your 
Lordfhip, that, like the firft Principles of Mathematical 
Science, they are not fo much to be afferted, becaufe 
known and granted by all. 

The Confideration whereof, my Lord, may make me 
not only uf, in owning of your Favours; but alfo moft 
Ambitious of your Patronage: Which yet, to befpeak, I 
mutt confefs, I cannot well. Not that] think, what is 
Good and Valuable, is always its own beft Advocate : for 
Iknow, that the Cenfures of Men, are humorous, and va- 
triable ; and that one Age, mutt have leave to frown on 
thofe Books, which another, will do nothing lefs than kifs 
andembrace. But, chiefly, for this Reafon, Left I thould 
fo much as feem defirous, of Your Lordjbips Soliciting 
my Caufe, as to all I havefaid. For as it is your Glory, 
that you like not fo to fhine, as-to put out the leaft Star ; fo 
were it to Your Difhonour, to borrow Your Name, to il- 
luftrate the Spots, though of the moft confpicuous. lam, 


My Lord, 
Your Lordjbips 
Moft Obliged, 
And 
Moft #dumble S: ervant 
NEHEMJAH GREW. 


Coventry, 
June 10. 167%. 
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Cafe, tts Figures, 2. The outer Coat, its Figures, 3. Various 
Surface, 4. And Mucilages, 5. The nature of the outer Coat, 6. Its 
Apertures, 7. Next to which the Radicle ufually placed,8. The Origi- 
nal of the Outer Coat, 9. The Original of the Inner, to. Its Nature, 
11,12. The Effential Parts of aPlant, 13,14. ‘The Secondine, 15) 
The Colliquamentum hereiz, 16, The Navel Fibres, 17. In the Gene. 
ration of the Seed, the Sap firf? prepared in the Seed-Branch, 18, 19. 
Next in the inner Coat, 20. With the help of the Outer, 21,22, The ufe 
of the Secondine, 23. Of the Rammlets of the Seed-Branch, 24. Of their 
Inofculation, 25. How the Colliquamentum becometh a Parenchyma, 
26, tothe end. 





THE 











inkl E 


ANATOMY 
PLAN TLS 


BEGUN. 


With a General Account of Vegetation, 


Founded thereupon. 





CHAP. | 
Of the Seed in its State of Vegetation. 


YP EING to {peak of Plants ; and, as far as Infpecti- 
on, and confequent Reafon, may conduét, to en- 
quire into the vifible Con/titutions,and Ufes of their 
Y {everal Paris: I choofe that Method, which,to the 
beft advantge, may fait with what we have to fay 
hereon. And that. is the Method of Nature her felf, 
P in her continued Series of Vegetations 5 proceeding 
from the seed fown, to the formation of the Root, Trunk, Branch, 
Leaf, Flower, Fruit, and \aft of all, of the Seed alfo tobe fows again; 
all which, we fhall, in the fame order, particularly {peak of 

‘2, ¢. The Effential Conftitutions of the faid Parts are in all Plavts the 
fame: But for @bfervation, fome are more convenient; in which I thall 
chiefly inftance. And firft of all, for the Seed, we choofe the great Gare 
den-Bean. i 
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3. § If then we takea Bean and diflectit, we fhall find it cloath: 
ad with a doubled Ve? or Coat. Thefe Coats, while the Bean is yet 
green, are feparable, and eafily diftinguifhed. Or in an old One, after 
it hath lay’n two or three days in a mellow Soils or been foaked as 
long a time in Water: asin Z4b.1. When ‘tis dry, they cleave fo clofély. 
together, that the Eye not before inftrudted, will judge them but ones 
the inner Coat (which is of the moft rare contexture)(o far fhrinking up, 
as tofeem only the roughnef$ of the outer, fomewhat refembling Wafers 
under Magquaroons, 

4. §. The Inner Coa#, in its Natural State, is every where twice, 
and in fome places, thrice as thick, as the Outer. Next tothe Radi. 
cle, which I thall prefently defcribe, it is fix or feven times thicker 5 
and encompafies the Radicle round about, as in the fame Figure ap- 
Tabt.f.2+ pears, 

5. $+ Atthe thicker end of the Bean, in the outer Coat, a very 
fall Foramen prefents it felf, even to the bare Eye. In Diflection 

Tab.t. firma US found to terminate againft the point of that Part which I call 
oe the Radicle. It is of that capacity, as to admit a {mall Virginal Wyer 5 
and is moft of all confpicuous in a green Bean, Efpecially, ifa little 
magnified with a good Spetfacle-Glaf. This Foramen isnota hole ca- 
fually made, or by the breaking off of the Stalk ; but defignedly form- 
ed, for the ufes hereafter mentioned. It may be obferved not only in 
the great Garden-Bean, but likewife in the other kinds 3 inthe French- 
Bean very plainly 5 in Pease, Lupines, Vetches, Lewtiles, and other 
Pulfé ‘tis alfo found; and in many Seeds not reckoned of this kind- 
red, asin that of Fenugreek, Medica Tornata, Goats-Rue, andothers : 
Inmany of which, “tis fo very {mall, as fearcely, without the help of 
Gliffes to be difcovered ; and in fome, not without cutting off part 

of the Seed, which otherwife would intercept the fight hereof. _ 

6. §. That this Foramen is truly permeable, even in old Setting- 
Beans, and the other Seeds above named, appears upon their being 
foaked for fome time in Water. For then, taking them out, and cruth- 
ing them alittle, many finall bubles will alternately arife and break up- 
on it, 

7. §. Ofall Seeds which have thick or hard Covers, it is al{ ob- 
fervable, That they have the fame likewife Perforated, as above faid, 
or infome other manner. And accordingly; although the Coats of fuch 
Seeds as are lodg’d in Shel/s or Stowes, being thin, are not vifibly per- 
forateds yet the Stones and shells themfelves always ares as in Chap. 7. 
fhall be feen how. To which Chapter, what is farther obfervable, ¢i- 
ther as to the nature and number of the Covers of the Seed, I alfo 
refer. 

8. §. The Coats of the Bean being ftripp'd off, the proper seed 
fhewsit fel The parts whereof it is compofed, ate three 3 Jc. the 
Main Body, and two more, appendant to it; which we may call, the 
Three Organical parts of the Bean. 

9. §. The Main Body is not one entire piece, but always divided, 
lengthwife, into two halves or Lobes, which are both joyn’d together 
at the Bufis ofthe Bean. Thefe Lobes in dry Beans, are but difficultly 

Tebite fi2,3s feparated or obferv'ds but in young ones, efpecially boil’d, they eafily 
ae" flip afander. f 


Tab. 1. fi2. 
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to. g. Some very few Seéds are divided, not into two Lobes, but 
into more 5 asthat of Crefés into Six. And fome are not at all divi- 74h. 1. fi 4s 
ded, but entire; as the Grains of Corz, Excepting which few,all other S 5 
Seeds, even the fmalleft, aredivided, like asthe Beav, into juft two 
Lobes. Whereof, though in molt Seeds, becaufe of their minutenefs, 
we cannot by diflection be inform’d; yet otherwile, we eafily may, 
as inthis Chapter fhall be {een. 

it. §. At the Bafis ofthe Bean, the two other Organical Parts 
{tand appendent 5 by mediation whereof,the two Lobes meet and join 
together. The greater of thefe two Parts ftands without the two 
Lobes, and upon divefting the Beaz of its Coats, is immediately vifible, 
°Tis of a white colour, and hore gloffie than the Maz Body, efpeci- yb: 1. fi 2 
ally when the Beavis young. Inthe Beav, and many other Seeds, ‘tis re 
fituated fomewhat above the thicker end, as you hold the Bea in its 
moft proper pofture for growth. In O«k: Kernels, which we call A- 
corns, Apple-Kernels, Almonds, and many other Seeds, it ftands pro- Tabst.fib—-¢ 
minent juft from the end; the Baffsand the Bxd being in thefe the 
fame, but in the Beaz divers. 

12. §. This Part is found not only in the Bean, and the Seeds 
above mentioned; butin all others: being that, which upon the Ve- 
getation ofthe seed, becomes the Root ofthe Plant ; which therefore 
may be called the Radicle : by which, I mean the Materials, abating 
the Formality, ofa Root. In Corn, itis that Part, which Malffers,up- 
onits fhooting forth, call the Come. *Tis not eafie to be obferved, {a= 
ving in fome few Seeds, among{t which, that of the Beaz is the moft 
fair and ample of all I have feen. But that of fome other Seeds, is, in 
proportion, greater; as of Fezugreek , which is full as big as one of Zabt.f7---¢ 
its Lobes. f 

13. §: The leffer ofthe two faid Appendents lies occult between 
the two Lobes of the Bea, by feparation whereof only it istobefeen. _., 4 b 
“Tis enclos'd intwo {mall Cavities, form’d in the Lobes for its reception. Taber f3~ 
Its colour comes near to that of the Radicle ; and it is founded upon the 
Bafis thereof, having a quite contrary production, fc. towards the Cove 
ofthe Bean; as being that very Part, which, in procefs, becomes the 
Body or Trunk of the Plant. In Corw, it is that Part, which after the 
Radicle is {prouted forth, or come, {hoots towards the fmaller end of 
the Grain; and by many Malifers, is called the Acrofpire. 

14. §, This Part isnot, like the Radicle, an entire Body, but di- 
vided, at its loofe end, into divers pieces, all very clofely couched to- 
gether, as Feathers ina Bunch; for which reafon it may be called the 
Plume. They are fo clofe, that only two or three of the outmoft are 
at firftfeen: but upon a nice andcurious feparation of thee, the more 
interiour ftill may be difcovered. In the Bea, this may be done: but 
in very few other Seeds; becaufe of the extreme finallnefS of the Plume. 
Now as the Plume is that Part whichbecomes the Trunk of the Plaxt, 
fo thefe pieces are fo many true, and already formed, though not dif 
play’d Leaves, intended for the faid Truk , and foulded up in the fame 
plicature, wherein upon the fprouting of the Beav, they afterwards ap- 
pear. Ina French Bean, and efpecially inthe larger white Kind, or iri 
the great Indian Phafeolws, the two outmoft are very fair and elegant. t 
In the great Garden-Bean two extraordinary fmall Plumes often, if not 
always, ftand one on either fide the great one now defcrib’d: From 

G 2 which, 
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which, in that they differin nothing fave in their fize, I therefore on- 
ly here juft take notice of them. And thefé three Parts, /¢. the Adaiz 
Body, the Radicle, and the Plzme, are concurrent to the making up of 
a Seed 5 and no more than thefe 

15. §. Having thus taken a view of the Orgavical Parts of the 
Bean, and other Seeds; let us next examine the Similary, fe» thofe 
whereof the Organical are composd: a diftin& obfervation of which, 
for aclear underftanding ofthe Vegetation of the Seed, and of the whole 
Plant arifing thence is requifite: To obtain which, we muft proceed. 
in our Azatomy. ° 

16. §. Diffeting a Bea then, the firlt Part occurring is its Cuticle, 
The Eye and firft Thoughts, fuggeft it to be only a more denfe and 
gloffy Superficies; but better enquiry difcovers it a real Cuticle. ‘Tis 
fo exquifitely thin, and for the moft part, fo firmly continuous with 
the Body of the Beam, that it cannot, except in fome fmall Rag, be di- 
ftinGly feen , which, by carrying your Knife aflant into the Beaz, and 
then very gently bearing upward what you have cut, will {eparate,and 
fhew it felf tranfparent. This Cwticle isnot only fpread upon the Cox- 
vex of the Lobes, but alfo on their Flats, where they are contiguous, 
extending it felf likewife upon both the Radicle and Plume,and {o over 
the whole Bean. 

17. §. This Part, though it be fo far common with the Coats of 
the Beaz, asto be like thole, an Integument 5 yet are we ina quite dif- 
ferent Notion to conceive of it: For whereas the Coats, upon fetting 
the Beaz, do only adminifter the Sep, and, as being fuperfeded from 
their Office, then die ; as fhall be feen : this, on the contrary, with the 
Organical Parts of the Bean, is nourifhed, augmented, and by a real Vege- 
tation co-extended. : 

18..§. Nexttothe Cuticle, we cometothe Parenchyma it felf; 
the Part throughout which the Izner Body, whereof we (hall fpeak anon, 
is difleminated ; for which reafon I call it the Parenchywa. Not that 
we are fo meanly to conceiveof it, as if (according to the ftridter fenfe 
of that word, ) it werea meer concreted Juyce. For it is a Body 
very curioufly orgeniz'd, confifting of an infinite number of extreme 
{mall Bladders 5 as in Tab. 1. is apparent. The Surface hereof is fome- 
what denfe, but inwardly, ’tis ofa laxer Contexture. If you view it 
in a Microfcope, or witha very good Speéfacle-Glafs, it hath fome f- 
militude to the Pith, while fappy in the Roots and Trunks of Plants 5 
and that for good teafon, asinCh.2. fhall be feen. This is beft {een in 
green Beans. 

19: §. This Part would feem by its colour tobe peculiar to the 
Lobes of the Bean; butas is the Cuticle, fois this alfo, common both to 
the Radicle and Plume; that is, the Parexchywa or Pulp of the Bean, as 
to its effential fubftance, is the fame in all three. The reafon why the 
colour of the Plume, and efpecially of the Radicle, which are white, 
is fo different from that of the Lobes, which are green, may chiefly de- 
pend upon their being more compaét and denfe, and thence their dif- 
ferent Tin@ures. And therefore the Lobes themfelves, which aregreen 
while the Beaw is young; yet when it is o/d and dry, become whitifh 
too. And in mazy other Seeds, as Acorns, Aluouds, the Kernels of Ap- 
ples, Plums, Nuts, Gc. the Lobes, even fiefh and young, are pure white as 
the Radicle it (elf. 


20. §: 
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20. §- But although the Psrenchyma be common, as is faid, to 
all the Organical Parts 5 yet in very differing proportions. In the 
Plume, where it is proportionably leaft, it maketh about three Fifths 
of the whole Plume 5 inthe Radicle, itmaketh above five Sevenths of 
the whole Radicle 5 andin each Lobe, is fo far Over-proportionate, as 
to make at leaft nine Tenths of the whole Lobe. 
21. §. By what hath been faid, that the Parenchywa or Pulpis not 
the only conftituting Part, befides the Cuticle, is imply’d : there be- 
ing another Body, of an effentially different fubftance, embofom'd here= 
in: which maybe found not only inthe Radicle and Plume, but alfo 
inthe Lobes themfelves, and fo in the whole Beaw. 
22. §. This Inner Body appears very plain and confpicuous in 
cutting the Redicle athwart, and fo proceeding by degrees towards Tab.t.f. 16, 
the Plume, through both which it runneth in a large and ftrait Trunk, 11, 12. 
In the Lobes, being it is there in fo very {mall proportion, °tis difficult- 
ly feen, efpecially towards their Verges. Yet if with a tharp Knife 
you fmoothly cut the Lobes ofthe Bean athwart, divers {mall Specks, Tbs £13 
of a different colour from that of the Parenchyma, ftanding thereinall **”"” fix3- 
along ina Line, may beobferv'd; which Specks arethe Terminations 
of the Branches of this Inner Body, 
23. §. For this Inner body, asit is exiftent in every Organical Part 
ofthe Beaz 5 fo is it, with refpett to each Part, molt regularly di- 
ftributed. Ina good part of the Radicle ‘tis one entire Trunks to- 
wards the Bafis thereof, ‘tis divided into three main Branches 5 the mid- Tabu. f 14. 
dlemoft runneth dire&ly into the Plume; the other two on either fide 
it, after alittle fpace, pafs into the Lobes; where the {aid Branches 
dividing themfelves into other fmaller 5 and thofe into more,and fmal- 
ler again, are terminated towardsthe Verges of each Lobes in which 
manner the faid Izner Body being diftributed it becomes in each Lobe a 
true and perfect Rovi. 
24. §. Of this Seminal Root, as now we'll call it, from the Defcrip- 
tion here given, it is further obfervable; That the two main Brdvch- 
es hereof; in which thefeveral Ramifications in each Lobe are all uni- 
ted, are not committed intothe Seminal Trunk of the Plume, nor yet 
{tand at right angles with That andthe Radicle, and fo with equal re- 
{pect towards them both : but being produced through part of the Pz- 
renchyma of the Redicle, are at laft united therein to the main Trunk, 
and make acute Angles therewith: as may be feen in the fame. f14. Tabs. fi th. 
25. §. This Seminal Root being fo tender, cannot be perfectly ex- 
carnated, (as may the Vefels in the Parts of an Avimal) by the moft 
accurate Hand. Yet by diffection begun and continu’d, as is above 
declared, its whole frame and diftribution may be eafily obferv'd. Again, 
ifyoutake the Lobe ofa Bean, and lengthwife pare off its Parenchyma 
by degrees, and in extreme thin flices, many Bréuches of the Seminal 
Root, (which by theother way of Diffection were only noted by fo 
many Specks) bothas they are fewer about the Bafis of the Beam, and 
more numerous towards its Verges, in fome good diftin@ion and entire- 
nefs will appear. Forthis you mufthavenew Beavs + or elf foaked in 
Water, or buryed for fome time. 
26. §. Asthe Inner Body is branched out in the Lobes, fo is it in 
the Plume + For if you cut the Plume athwart, and from the Bafis pro- 
ceed along the Body thereof, you'll therein find, firft, one large Tramk 
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or Branch, and after four or five very fmall Specks round about it, 
which are the terminations of fo many lefler Branches therewith di 
{tributed to the feveral parts of the Plume. The diftribution of the 

Tabtfe 18 Tyne Body, as it is continuous throughout all the Organical Parts of 
the Bean, is reprefented, Tab. ..f.14. 

27. §. This Inner Body is, by diffeGion, belt obfervable in the 
Bean and great Lupine. Inother larger Pulfe it fhews likewi fome 
ob{cure Marks of it felf But inno other Seeds,which I have obferved, 
though of the greateft fize: as of Apples, Plums, Nuts, &c, is there any 
clear appearance hereof, upon diffettion, faving in the Radicle and 
Plume 5 the reafon of which is partly from its being, in moft Seeds, 
fo extraordinary little 5 partly from its Colour, which in moft Seeds, 
is the fame with that ofthe Parenchyma it felf, and fo not diftinguifha- 
ble from it. 

Lib 28. §. Yet ina Gourd-seed, the whole Seminal Root, not only its 
GEIS Hee Branches, but alfo the Sub-divifions and Ivofeulations of the lefler 
ones, are without any diflecion, upon the feparation of the Lobes, oni 

their contiguous Flats immediately apparent. 

Andas to the exiftence of this seminal Root, what Diffe@ion can- 
Not attain, yet anocular infpection in hundreds of other seeds, even 
the fmalleft, will demonftrates, as in this Chapter {hall be feen how. 

29. §. In the meantime, let us only take notice ; That when we 
fay, every Plant hath its Root, we reckon fhort. For every Plant hath 
really two, though not contemporary, yet fucceflive Roots; its Ori- 
ginal or Serinal-Root within the Lobes or Main Body of its Seed and 
its Plant-Root, which the Radicle becometh inits growth : the Parex- 
chyma of the Seed, being in fome refemblance, that to the Seminal 
Root at firft, which the Mould is to the Plant-Root afterwards; and - 
the Seminal Root being that tothe Plant-Root, which the Plast-Root 
isto the Truwk, For our better underftanding whereof, having taken 
a view of the feveral Parts of a Bean, as far as DifleGion conduéts 5 
we will next briefly enquire into the Ufe of the faid Parts, and in 
what manner they are the Fountain of Vegetation, and concurrent to the 
being of the future Plant. 

An Account 30. g. THE. GENERAL Caufe of the growth ofa Fean, or other 

of the Vege- Seed, is Fermentation, That is, the Bean lying in the Mould, and a 

tation of the moderate accefé of fome moifture, partly diffimilar, and partly conge- 

tee nerous, being made, a gentle Fermentation thence arifeth. By which, 
the Bean {welling, andthe Sap ftill encreafing, and the Bea» continu- 
ing {till to fwell, the work thus proceeds: as is the ufual way of ex- 
plicating. But that there is fimply a Fermentation, and fo a fufficient 
fupply of Sap isnot enough: but that this Fermentation, and the Sap 
wherein ‘tis made, fhould be under a various Government, by. divers 
Parts thereto fubfervient, is alfo requifite 5 and as the various prepa- 
ration of the Aliment inan Avimal, equally neceflary - the particular 
procef§ of the Work according whereto, we find none undertaking to 
declare. 

31. §. Let.us look upon a Beaz then, asa piece of Work fo fram’d 
and fet together, as to declarea Defign for the produétion of a Plant; 
which, upon its lying in fome convenient Soil, is thus effe@ed. Firlt 
of all, the Bea being enfoulded round in its Coats, the Sap wherewith 
it is fed, muft of neceffity paf§ through thefe : By which means, it is 
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not only ina proportionate quantity, and by. degrees; but alfo ina 
purer body ; and poffibly not without fome Vegetable Tznéure, trant 
mitted to the Beax. Whereas, were the Bean naked, the Sap mutt 
needs be, as over-copious, fo but crude and immature, as not being fil- 
tred through fo fine a Gotton as the Coats be. And asthey have theufe 
of a Filtre to the tranfient Sap; fo ofa Vefel to that which is fill 
depofited within them; being alike accommodated to the fecurer Fer- 
mentation hereof,asBottles or Barrels are to Beer, or any other Fermene 
tative Liquor. ane 

32. §. And asthe Fermentation is promoted by fome Aperture in 
the Veffel ; fo have we the Foramen in the upper Coat alfo contrived. 
Thatif there fhould beneed of fome more Afery Particles to excite 
the Fermentation; through this, they may obtain their Entry. Or, 
onthe contrary, fhould there be any fuch Particles or Steams, as might 
damp the genuine proceeding thereof, through this again, they may 
have eafie iffue. Orif, by being over copious, they fhould become too 
high a Ferment; and{o precipitate thofe foft and flow degrees, as are 
neceflary to adue Vegetation. The {aid Aperture being that, asa com- 
mon Pafport, here to the Sap, which what we call the Bung-hole of 
the Barrel, is to the new tunn’d Liquor. 

33. §. And the Radicle being defigned to fhoot forth firft, as pre- 
fently fhallbe thew’d how; therefore is it diftinly furrounded with 
the Inner and more fucculent Coat, That being thereby fuppled on 
every.fide, its eruption may be the better promoted, 

34. §. The Sap being paffed through the Coats, it next enters the 
Body of the Bea; yet not indifcriminately neither 5 but, being filtted 
through the Outer Coat, and fermented in the Body of the Juner, isby 
mediation of the Cuticle, again more finely filtr’d, and fo entereth the 
Parenchyma it {elfundera fourth Government. 

35. §. Through which Partthe Sap pafling towardsthe Seminal 
Root, as through that which is ofamore {patious content 5 befides the 
benefit it hath of a farther percolation, it will alfo find room enough 
for a more free and active fermenting and waturation herein, And be+ 
ing moreover, part of the true Body of the Beav, and {0 with its pro- 
per Semsinalities or Tinétures copioully repleat; the Ssp will not only 
find room, but alfo matter enough, by whofe Energy its Fermentation 
will {till be more advanced, 

36. § And the Sap being duly prepared here, it next paffeth into 
all the Branches of the Seminal Root, and fo under a fifth Government, 
Wherein how delicate ‘tis now become, we may conceive by the pro- 

,portion betwixt the Parenchyma and this Seminal Rost, fo much only 
of the beft digefted sap being difchargedfrom the whole Stock in that, 
as this will receive. And this, moreover, as the Parenchymea, with ‘its 
proper Seminalities being endowed 5 the Sap for the fupply of the Ra- 
dicle, and of the young Root from thence, is duly prepared thereinjand 
with its higheft Tizéure and Impregnation at laft entiched. - 

37. §-. The Sap being thus prepared in the Lobes of the Beay, “tis 
thence difcharg’d ; and either intothe P/wmeor the Radicle,mutt forthe 
with iffue. And fince the Plume isa dependent on the Radicles the 
Sap therefore ought firlt to .be difpenced to this: which accordingly, 
is ever found to thoot forth before the Plume: and fometimesan inch 
or twoinlength.. Now becaufe the primitive courfe of the sap _ 
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the Radice, is thus requifite 5 therefore, by the frame of the Parts of 
the Beazisit alfo made neceffary. The twomain Branches of the Se- 
minal Root, being produced, as is before obferved, not into the Plume, 
but the Radicle. Now the Sap being brought as far as the Seminal 
Root, in either Lobe; and according to the conduct thereof continu- 
ing ftill to move: it muft needs immediately iffue into the fame Parz, 
whereinto the main Branches themfelves do; that is, into the Radicle. 
By which Sp, thus bringing the feveral Trnéures of the Parts afore- 
faid with it, being ‘now fed; it is no longer a meer Radicle, but is 
made alfo Seminal, and {fo becomes a perfect Root. 

38. §. The Plume, all this while, lyes clofe and ftill. For the fake 
of which, chiefly it is, that the Bean and other Seeds are divided into 
Lobes, viz. That it might be warmly and fafely lodged up between 
them, and fo fecur'd from the Injuries fo tender a Part would fuftain 
from the Mould; whereto, had the Atuin Body been entire, it muft, 
upon the cleaving of the Coats, have lay’n contiguous. 

39. §. But the Radicle being thus impregnated and fhot into a 
Root 5 “tis now time for the Plume torouze out of its Cloyfters, and 
germinatetoo: In order whereto, ‘tis now fed from the Root, with 
laudable and fufficient Alimext, For as the Supplies and Motion of 
Sap were firft made from the Lobes, towards the Root : fo the Root 
being well fhot into the Mould, and now receiving a new and more 
copious Sap from thence 5 the motion hereof muft needs be ftronger, 
and by degrees proceed in acontrary courfe, fc. from the Root to- 
ward the Plume: and, by the coutinuation of the Seminal Root, is di- 
reGly condutted thereinto 3 by which being fed, it gradually enlarges 
and difplays it felf 

40. §. The courfe of the Sap thus turned, it iffues, I fay, in a 
dire& Line fromthe Root into the Plume: but collaterally, into the 
Lobes alfo 5 fe. by thofe two aforefaid Branches which are. obliquely 
tranfmitted from the Radicle into either Lobe. By which Branches the 
faid Sap being disburfed back into all the seminal Root, and from 
thence, likewife into the Parenchyma of the Lobes, they are both thus 
fed, and for fome time augmenting themfelves, really grow: as in Ly- 
pines is evident. 

41. §. - Yet is not this common to all Seeds. Some rot under- 
grounds as Corz; being of a laxer and lef$ Oleous Subftance, differing 
herein from moft other Seeds; and being not divided into Lobes, but 
one entire thick Body. And fome, although they continue firm, and 
are divided into Lobes, yet rife not; asthe great Garden Bean. In 
which, therefore, it is obfervable, That the two Main Brazches of the 
Lobes, in comparifon with that which runs into the Plume, are but 
mean 3 ‘and fo infufficient to the feeding and vegetation of the Lobes 5 
os Plume, on the contrary, growing {o lufty, as to mount up without 
them. 

42. g. Excepting a few of thefe TwoKinds, all other Seeds what- 
foever, (which I have obferved) befides that they continue firm 5 
upon the Vegetation of the Plume, do mount alfo tipwards,and advance 
above the Ground together with it 5 asall seeds which {pringup with 
one or more Diffimilar Leaves: Thefe Diffimilar Leaves, for the moft 
part Two, which firlt {pring up, and are of a different fhape from thofe 
that follow, being the very Lobes of the Seed,divided,expanded,and thus 
advanced. 43.5. 
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43. §. The Impediments of our apprehenfion ‘hereof are the Co- 
lour, Size and Shape of the Diffinilar Leaves. Notwithftanding, that 
they are nothing elfe but the Main Body of the Seed, how 1 came 
firft to conceive, and afterwards to know it, was thus. Firft, 1 ob- 
ferved in general, that the Dilfimilar Leaves, were never jagg’d, but 
even edg’'d: And feeing the even verges of the Lobes of the Seed here- 
to refpondent, I was apt to think, that thofe which were fo like,might 
prove the fame. Next defcending to particular Seeds, [ obferved,firft, 
of the Lupine 5 that, as to its Colour, advancing above the Ground, 
(as it ufeth to do) it wasalways Changed into a perfet Green. And 
why mightnot thefame by parity of Reafon-be inferred ofother Seeds 2 
That, as to its fize,it grew but little bigger than when firftfet. Whence, 
asI difcern’d (the Augmentation being but little) we here had only 
thetwo Lobes: So, (as fome augmentatiot there was) I inferrd the 
like might be, and that, in farther degrees, in other Seeds. 

44. §. Next of the Cacumber-seed, That, as toits Colour, often 
appearing above ground,in its primitive white, from white it turns to 
yellow,and from yellow to greens the proper colour ofa Leaf: That, 
as to its fize, though at its firft arife, the Lobes were little bigger than 
upon fetting 5 yet afterwards, as they chang’d their Colour, fo their di- 
menfions alfo, growing to a three-four-five-fold amplitude above their 
primitive fize, But whereas the Lobes of the Seed, are in proportion, 
narrow, fhort and thick : how then come the Diffimilar Leaves, to be 
fo exceeding broad, or long, and thin? ~The Queftion anfwers it felf: 
For the Diffimilar Leaves, for that very reafon are fo thin, becaufe fo 
very broad orlong; as we {ee many things, how much they are ex- 
tended in length or breadth, fo much they lofe in depth, or grow 
more thin; which is-that which here befalls the now effoliated Lobes. 
For being once difimprifcned from their Coats,and the courfe ofthe Sap 
into them, now more and more encreafed; they muft needs very confi- 
derably amplifiethemfelves : and from the manner wherein the Semi- 
nal Root is branched in them, that amplification cannot be in thick- 
nef, but in length or breadth. In both which; in fome Diffimilar 
Leaves, ’tis very rematkable 5 efpecially in length; as in thofe of Let- 
tice, Thorn- Apple, and others; whofe Seeds, although very fmall, yet 
the Lobes of thofe seeds growing up into Diffimilar Leaves,are extended 
anInch, and fometimes more, in length. Though he that fhallattempt to 
geta clear fight of the Lobesof Thorn-Apple,and fome others,by Diffecti- 
on,will find it no eafie Task 5 yet isthat which may be obtained 5 and in 
the Laft Book fhall be fhew’d. From all which, and the ob- 
{ervation of other seeds, I at laft found, that the Diffimilar Leaves of 
a young Plant, are nothing elfe but the Lobes or Main Body of its 
Seed. $o that, as the Lobes did at firft feed and impregnate the Ra- 
dicle into a perfed Root 5 fo the Root, being perfected, doth again feed; 
and by degrees amplifie each Lobe into a perfect Leaf. 
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45. §. The Original of the Diffimilar Leaves thus known, we un- 


derftand; why fome Plants have nones becaufe the Seed either rifeth 
not, as Garden-Beans, Corn, &c. Or upon rifing, the Lobes are little 
alter'd, as Lupines, Peafé, &c. Why, though the proper Leaves are 
often indented round; the Diffimilar like the Lobes are even-edg’d. 
Why, though the proper Leaves are often hairy; yet thefe are ever 
fmooth. Why fone have more Diffiailar Leaves than two, as crf’, 
ie! whie 
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which have fix, as the Ingenious Mr. Sharrock alfo obferves. The reafon 
whereof is, becaufe the Mzinz Body is not divided into Two, but Six,di- 
ftin& Lobes, as Ihave often counted. Why Radifhes feem at firft to 
have four, which yet after appear plainly two: becaufe the Lobes of the 
Seed, have both a little Indenture, and areboth plaited, one over the 
other. To which, other Inftances might be added. 

46. The ufe ofthe Diffimilar Leaves is, firft, for the protection 
of the Pluwe 5 which being but young, and fo but foft and tender, is 
provided with thefe, asa double Guard, one on either fide of it, For 
this reafon it is, that the Plume, in Corn, is trufled up within a mem- 
branous Sheath: and that ofa Bean, cooped up betwixt a pair of Sur- 
foyls: But where the Lobes rife, there the Plume hath neither of them, 
being both needlef. 

47. §. Again, fince the Plime, being yet tender, may be in- 
jurd not only by the der, but alfo for want of Sap, the fupplies from 
the Root being yet but flow and {paring 5 that the faid Plume there- 
fore, by the Diffimilar Leaves, may have the advantage likewife of 
fome refrefhment from Dew or Rain. For thefe having their Buffs 
a little beneath that of the Plwwe, and expanding themfelyes on all 
fides of it, they often ftand after Rain, likea Veflel of Water, con- 
tinually foaking and fuppling it, left its new accefs into the Ayr, fhould 
thrivel it. 

48. §. Moreover, that fince the Diffimilar Leaves by their Bafis 
intercept the Root and Plume, the greater and grofler part of the 
Sap, may be, by the way, depofited into thofe; and {0 the pureft pro- 
ceed into the yet but young and delicate Plume, as its fitteft _4/;- 
went. 

49. §. Laftly, we have here a demonftration of the being of 
the Seminal Root: which, fince through the colour or fmalnefs of 
the Seed, it could not by Diffeétion be obferv’d, except in fome 
few ; Nature hath here provided us away of viewing it in the now 
effoliated Lobes, not of one or two Seeds, but of hundreds; the Sezs- 
zal Root vifibly branching it felf towards the Cone or Verges of the 
faid Lobes, or now Diffimilar Leaves. 
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Of the ROOT. 





leg» ANAUNG Examin’d and purfu’d the Degrees of 

7, Vegetation in the Seed, we find its two Lobes have 
é,. here their utmoft period: and, that having conveyed 
% their Seminalities into the Radicleand Plume: thefe 
Z therefore, asthe Root and Trunk of the Plant, ftill 
7 XY) furvive. Of thefe, in their order, we next pro- 
LEY WO ceed to {peaks and firft, of the Root: whereof, as 
well as of the Seed, we muft by Diffection inform our felves. 

2. §. In Diffection of a Root then, we fhall find it with the Ra- 
dicle, asthe Parts of an Old Man with thofe ofa Fetys, fabftantially, 
one. The firft Part occurring is its S&, the Original whereof is 
from the Seed: For that extreme thin Cuticle which is {pread over the 
Lobes of the Seed, and from thence over the Radicle, upon the 
fhooting of the Radicle into a Root, is co-extended, and becomes its 
Skin. : 

3. §. The next Part isthe Cortical Body. Which,when itis thin, : 
is commonly called the Barque. The Original hereof, likewife is 
from the Seed; or the Parenchyma, which is there common both to 
the Lobes and Radicle, being by Vegetation augmented and prolonged 7, 5, ¢ 4: 
intothe Root, the fame becomes the Parenchyma of the Barque. d 

4. §. The Contexture of this Parexchywa may be well illuftrated 
by that of a Sponge, being aBody Porous, Dilative and Pliable. Its 
Pores, as they are innumerable, fo, extream fmall. Thefe Pores are 
not only fufceptive of fo much Moifture as to fill, but alfo to enlarge 
themfelves, and fo to dilate the Cortical Body wherein they are : which 
by the fhriv’ling in thereof, upon its being expos’d to the Air, is alfo 
feen. Inwhich dilatation, many of its Parts becoming more lax and 
diftant, and none of them faffering a folution of their continuity ; “tis 
a Body alfo fufficiently pliable ; that is to fay, a moé# exquilitely fine- 
wrought Sponge. 

§. §. The Extention of thefe Pores is much alike by the length 
and breadth of the Root 5 which from the fhrinking up of the Cortical 
Body, im a piece of a cut Root, by the fame dimenfions, is argu’d. 

6. g. The proportions of this Cortical Body are various < If thin, 
‘tis, as isfaid, calleda Barque; and thought to ferve to no other end, 
than what is vulgarly afcrib’d to a Bargue 5 which is a narrow conceit. 
Ifa Bulky Body, in comparifoa with That within it,*as in the young 
Roots of Cichory, Afbaragus, &c. ‘tis here, becaufe the faireft, there- 
fore taken for the prime Part ; which, though, as to Medicinal ufe, 
it iss yet, asto the private ufe of the Plawt, not.fo. The Colonr 
hereof, though it be originally white, yet in the continued growth of 


the Root, divers Tinures, as yellow in Dock, red in Biftort, are there- 
est : 
into introduced, 
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7. §. Next withinthis Part ftands the Ligvows Body: This Lig- 
nous Body, \yeth with all its parts, fo far as they are vifible, in a Cir- 
cle or Riwg. Yet are there divers extreme finall Fibres thereto pa- 
rallel, uftially mixed with the Cortical Body and by the fomewhat dif- 
ferent colour of the faid Cortical Body where they ftand, may be no- 
ted. Thefe Fibres the Cortical Body, and Skin, altogether, properly 
make the Burque, The Original of this Lignous Body, as of the two 
former, is from the Seed 5 or, the Seminal Roots of both the Lobes, be- 
ing united inthe Radiele, and with its Parechyma co-extended, is here 
in the Root of the Plant, the Lignous Body, 

8. gs. The Contexture hereof, in many of its parts, is much more 
clofe than that of the Cortical; and their Pores very different. For 
whereas thofe of the Cortical are infinitely numerous, thefe of the Lig- 
wows are in comparifon nothing fo. But thefe, although fewer, yet 
are they, many of them, more open, fair and vifible: asin avery chin 
Slice cut athwart the young Root of a Tree, and held up againft the 
light, is apparent. Yet not in all equally; in Coran-Tree, Goosberry- 








ee, Tree, Be. lefs, in Ock, Plums, and efpecially Damafcens, more; in 


Elder, Vines, Ge. moft confpicuous. And as they are different in 
number and fize, fo alfo (whereon the numeroufnefs of the Pores of the 
Cortical Body principally depends) in their fhape. For whereas thofe 
of the Cortical Body are extended much alike both by the length‘and 
breadth of the Root 5 thefe of the Lignows, are only by the length; 
which efpecially in Vizes, and fome other Roots is evident. Of thefe 
Pores, ‘tis alfo obfervable, that although in all places of the Root they 
are vifible, yet moft fair and open about the filamentous Extremities of 
fome Roots, where about, the Roots have no Pith; asin Fenil, And 
in many Roots, higher. 

9g. §. The proportion betwixt this Ligvovs Body and the Cortical, 
is various, as was faids yet in this, conftant, fc. that in the filamentous 
and fmaller Parts ofthe Root, the Lignous Body is very much the lefs; 
running like a flender Wyer or Nerve through the other furrounding 
it. Whereas in the upper part, it is often times of far greater quan- 
tity than the Cortical, although it be encompafs'd by it. They ftand 
both together pyramidally, which is moft common to Infant Roots, but 
alfotoa great many others. 

to. The next Part obfervable in the Root, is the Infertment. The 
exiftence hereof, fo far aswe can yet obferve, is fometimes in the Radi- 
cle of the Seed it felf; Icannot fay always. As to its fubftantial na- 
tnre, we are more certain 5 that it is the fame with that of the Parex- 
chyma of the Radicles being always at leaft augmented, and fo, in part, 
originated from the Cortical Body, and fo, at fecond hand, from the faid 
Parenchyma. For in difleéting a Root, I find, that the Cortical Body 
doth not only enyiron the Ligzoys, but is alfo wedg’d, and in many 
Pieces inferted info it; and that the faid inferted Pieces make not a 
meer Indenture, but tranfmit and fhoot themfelves quite through as 
far as the Pith: which in a thin Slice cut athwart the Root, as fo many 
lines drawn from the Circumference towards the Center, fhew them- 
felves, 

11. §. The Pores of the Infertment are fometimes, at leaft, exten- 
ded.fomewhat more by the breadth of the Root, as about the top of 
the Root of Borage may be feen; and are thus different from thofe of 
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the Cortical Body, which are extended by the length and breadth much 
alikes and from thofe of the Liguows, being only by its length. 

12. g. The number-and fize of thefe Infertions are various. In 
Hamthorw, and fome others, and efpecially Willows, they are moft. ex- eek 
tream {mall 5 in Cherries and Plums they are Bigers and in the Vine ath 
and fome other Trees, very fairly apparent. In the Roots of mo” ~* 
Herbs they are generally more ealily difcoverable ; which may lead to 
the obfervation of them in all. 

13.-§. Thefe Infertions, although they are continuous through 
both the length and breadth ofthe Root yet not fo in all Parts, but 
by the feveral fhootings of the Ligvows Body they are frequently in- 
tercepted. For of the Lignows Body it is (here beft) obfervable 5 
That its feveral Shootings, betwixt which the Cortical isinferted, are 
not, throughout the Root, wholly diftinG, ftrait and parallel: but 
that all along being enarch’d, the Lignows Body, both in length and 
breadth, is thus difpofed into Braces or Ofewlations. Betwixt thefe 
feveral Shootings of the Lignous Body thus ofculared, the Cortical Tab. 2. f° 3: 
fheoting, and being alfo ofculated anfwerably Brace for Brace, that 
which I call the Ixfertment is framed thereof. 

14, §, Thefe Ofeulations are fo made, that the Pores or Fibres of 
the Lignows Body, I think, notwithftanding, feldom or never run one 
into another; being, though contiguous, yet fill diftin®. In 
the fame manner as fome of the Nerves, though they meet, and for 
fome fpace are aflociated together, yet ‘tis moft probable, that none 
of their F7bres are truly inofculated, faving perhaps, in the Plexures. 

15. §. Thefe Ofculations of the Lignous Body, and fo the intercep- 
tion of the Infertioys of the-Cortical, are not to be obferv'd by the 
traverfe cut of the Root, but by taking off the Barque. In the 
Roots of Trees, they are generally obfeure; but in Herbs often more 
diftin&y apparent; and efpecially in a Turzep: the appearance where- 
of, the Barque being ftripp’d off, is asa piece of clofe-wrought Net- 
work, fill’d up with the Infertions from thence: 

16. §. Thenext and laft diftin® part of the Root is the Pith. The 
fubftantial nature thereof, is, as was {aid of the Infertment, the fame 
likewife with that of the Pareschyma of the seed. And according to 
the beft obfervation I have yet made, “tis fometimes exiftent in its Ra- 
dicle 5 in which, the two main Branches of the Lobes both meeting, 
and being ofculated together, are thus difpos'd into one round and 
tubular Trak, and fo environing part of the Parenchywa, make there- 
ofa Pith; asin either the Redicle, or the young Root of the great Bear 
or Lupine, may, think, be well feen. 

17. §. Butmany timesthe Original hereof is immediately from 
the Barque. For in diffeGion of divers Roots, both of 2rees and Herbs, 
as of Barberry or Malloms, it is obfervable, That the Cortical Body and 
Pith, are both of them participant of the fame Colour 3 in the Barberry, 
both of them tinged yellow, and in Malows, green. -In cutting the 
fmaller Parts of the Roots of many Plants, as of Borage, Mallows, Par- 
fey, Columbine, Gc, “tis alfo- evident, That the Lignans Body is not 
there, inthe leaft Concave, but {tandeth Solid, or without any Pith, Tabb f.g-3 
inthe Center 3 and that the Infertions being gradually multiplied after- 
wards, the Pith, at length, towards the thicker parts of the Root, 
fhews and enlarges it felf Whence it appears; that in alldirch Roots; 
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the Pith is not only of the fame fubftantial nature, and by the In- 
Jertions doth communicate with the Barques and that it is alfo aug- 
mented by it; which is true of the Pith of all Roots; but is moreo- 
ver, by mediation of the {aid Infertions, wholly originated from it 5 
that isto fay, from the Parenchymous Part thereof. ‘The various appea- 
rances of the Infertions and Pith from the filamentous Parts to the 

Tab, 2. f.9, top of the Root, fee in Tab. 2. The Pores of the Lignous Body, as 
it ftands entire in the faid filamentous Parts, are beft feen when they 
have lain by a night todry,after cutting. ; 

18. ¢. A farther evidence hereof are the Proportions betwixt the 
Cortical Body and Pith, For as about the inferiour Parts of the Root, 
where the Pith is {mall, the Cortical Body is proportionably great ; fo 
about the top, wherethe Pith is enlarged, the Cortical Body(now more 
properly becoming a Barque) groweth proportionably lefs, /c. becaufe 
the Infertions do ftill more and more enlarge the Pith. Likewife the 
peculiar frame of fome Roots, wherein befides the Pith, the Lignons 
Body being divided into two or more Rigs, there are alfo one or more 
thick Rings, ofa white and {oft fubftance;. which ftand betwixt them 5 
and are nothing elfe but the Infertions of the Cortical Body collected 
into the faid Rizgs; but, towards the top of the Root, being inferted 
again,thus make a large and ample P7th 3 asin older Fennel-Roots,thofe 

Tab2.f.8. of Beet, Turnep, and {ome other Herbs, is feen. 

19. §. The Pores of the Pith, as thofe of the Cortical Body, are 
extended both by the breadth andlength of the Root, much alike; yet 
are they more or lefs of a greater fize than thofe of the Cortical 
Body. 

20. §. The Proportions of the Pith, are various; in Trees, but 
fmall ; in Herbs, generally, very fair; in fome making by far the great- 
eft part of the Root; asin a Turnep: By reafon of the wide circum- 
ference whereof, and fo the finer Concogtion and Affimilation of its 
Sap 5 that Part which in moft old Trunksis adry and harfh Pith, here 
proves a tender, pleafant meat. 

21. g. Inthe Roots of very many Plants, as Turneps, Carrots, Gre. 
the Liguous Body, befides its main utmoft Rizg, hath divers of its of- 
culated Fibres difperfed throughout the Body of the Pith; fometimes 
all alike, and fometimes more efpecially in, or near, its Centers; which 
Filves, as they run towards the top of the Root, ftill declining the 
Center, at laft collaterally ftrike into its Circumference; either all of 
them, or fome few, keeping the Center ftill. Ofthefe principally,the 
Succulent part of the Ligwous Body of the Truk is often originated. 

22. §. Some of thefe Pith-Fibres, although they are fo exceeding 
flender, yet in fome Roots, asin that of Flower de liz, they are vifibly 
concave, each of them, in their feveral Cavities alfo embofoming a ve- 
ry fmall Pith; the fight whereof, the Root being cut traverfe, and laid 
in a Window for a day or two todry, may without Glafes be obtain’d. 
And this is the general account of the Root 5 thedeclaration of the man- 
nerof its growth, with the uf and fervice of its {everal Parts, we fhall 
next endeavour. 

23. g. I SAY THEN, That the Radicle being impregnate, and 

An Account (hot into the Moulds, the contiguous moifture, by the Cortical Body,be- 
of the ing a Body laxe and Spongy, is eafily admitted : Yet not all indifcrimi- 
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he ‘ nately, but that which is more adapted to pafs through the sana a 
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Cuticle, Which tranfient sap, though it thus becomes fine, yet is not 
fimple 5 but a mixture of Particles, both in refpect of thofe originally 
in the Root, andamongft themfelves, fomewhat heterogeneous. And 
being lodg’d in the Cortical Body moderately laxe, and of a Cir- 
cular form 5 the effect will be an eafie Fermentation. The Sap fermen: 
ting, a feparation of Parts will follow ; fome whereof will be impatt- 
ed tothe Circumference of the Cortical Body, whence the Cuticle be- 
comes a Skin 3 as we fee in the growing of the Coats of Cheefes, of 
the Skin over divers Liquors, and the like. Whereupon the Sap 
pafling into the Cortical Body, through this, as through a Manica Hip- 
pocratis, is {till more finely filtred. With which Sap, the Cortical 
Body being dilated as far as its Tone, without a folution of Continu- 
ity, will bears and the fupply ofthe sap ftill renew’d : the pureft part, 
as moft aptand ready, recedes, with its due Tinures, from the faid 
Cortical Body, toallthe parts of the Ligvous; both thofe mixed with 
the Bargue, and thofe lying within it. Which Ligrons Body like- 
wife fuper-inducing its own proper Tindfures into the faid Sap 5 “tis 
now to its higheft preparaton wrought up, and becomes (as they fpeak 
of that of an Animal) the Vegetative Ros or Cambinm : the noblett 
part whereof is at laftcoagulated in, and affimilated to the like fub- 
{tance with the faid Lignous Body. The remainder, though not united 
to it, yet tinctur'd therein, thus retreats, that is, by the continual 
appulfe of the Sap, is in part carried off into the Cortical Body back 
again, the Sep whereof it now tinétures into good Aliment. So 
that whereas before, the Cortical Body was only relaxed in its Parts,and 
fo dilated ; *tisnow increas‘d in real quantity or number of parts, and 
fo is truly nourifh'd. And the Cortical Body being faturate with fo 
much ofthis Vital sap as fervesit felf; and the fecond Remainders 
difcharged thence to the Skiz 3 this alfo is nourifh’d and augmented 
therewith. So that asin an Avimal Body there is no inftauration or 
growth of Parts made by the Blond only, but the Nervous Spirit is al- 
fo thereunto affiftants fois it here: the sap prepared in the Cortical 
Body, is as the Bloud,and that part thereof prepared by the Ligzous, is 
as the Nervous Spirit ; which partly becoming Nutriment to it felf} 
and partly being difcharged back into the Cortical Body, and diffufing 
its Tin@ure through the Sap there, that to the {aid Cortical Body and 
Skiz, becomes alfo true Nutriment, and fo they all now grow. 

24. §. In which growth, a proportion in length and breadth is ree 
quifite: which being rated by the benefit of the Plant, both for firm 
ftanding and fuffictent Sap, muft therefore principally be in length, 
And becaufe it is thus requifite, therefore by the conftitution of one 
of its Parts, (7. the Lignous Body, it is alfo made neceffary. For the 
Pores hereof, inthat they are all extended by its length, the Sup alfo 
according to the frame and fite of the faid Pores will principally move; 
and that way asits Sap moves, the fame way will the generation of its 

Parts alfo proceed 5 /é. by itslength. And the Lignous Body firft (that 
is by a priority caufal) moving in lengthit felf; the Cortical alfo moves 
therewith. For that which is nourifh’d, is extended: but whatever 
is extended, is mov'd : that therefore which is nourifh’d, is mov’d: 
The Lignous Body then being firft nourith’d, ‘tis likewife firft miov'd, 
and fobecomes and carries in it the Principle of all Vegetative motion 
in the Cortical ; and {0 they both move in length: 
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25. g. Yet as the Lignous Rody is the Principle of Motion in the 
Cortical 5 fo the Cortical is the Moderator of that in the Lignous : As in 
Animal Motions, the Principle is from the Nerves; yet being once gi- 
ven tothe Méufcle or Limb, and that moving proportionably to its ftru- 
Gure, the Nerves alfo are carried in the fame motion withit. We fup- 
pofe therefore, that as the principal motion of the Ligwous Body is in 
length, fois its proper tendency alfo to Afcend. But being much exceed- 
ed both in Compafs and Quantity by the Cortical, as in the fmaller parts 
of the Root it is; it muft needs therefore be over-born and governed 
by it; and fo, though not lofeits motion, yet make it that way where- 
in the Cortical Body may be more obedient to it 5 which will be by de- 
fcent. Yet both of them being fufficiently pliable, they are thus capa- 
ble, where the Soyl may oppofe a direét defcent, there to divert any 
way, where it is more penetrable, and fo to defcend obliquely. For 
the fame reafon it may alfo be, that though you fet a Beaw with the 
Radicle upward; yet the Radicle, as it fhoots, declining alfo gradu- 
ally, is thus arch'd in form of an Hooks, and fo at laft defcends. For 
every declination froma perpendicular Line, is a mixed motion be- 
twixt Acent and Decent , as that ofthe Radicle alfo is, and fo feem- 
ing tobe dependent upon the two Covtrary Tendencies of the Lignous 
and Cortical Bodies. What may be thecaufe of thofe Tendencies (be- 
ing moft probably external, and a kind of Magnetifme) 1 thall not make 
my Task here to enquire. 

26, §. Now although the Liszous Body, by the pofition and fhape 
of its Pores, principally groweth in lengths yet will it in fome degree 
likewife in breadth: For it cannot be fuppofed that the pureft Sap is 
all received into the {aid Pores; but that part thereof likewife, ftaying 
about its Superficial Parts, is there tinfur'd and agglutinated to them. 
And becaufe thefe Pores are prolonged by its length; therefore it is 
much more laxe andeafily divifible that ways as in flitting a Stick, or 
cleaving of Timber, and in cutting and hewing them athwart is alfo 
feen. Whence itcomes to pa, that in fhooting from the Center to- 
wards the Circumference, and there finding more room, its faid origi- 
nal Laxity doth eafily in divers places now become greater, and at 
length in open Partments plainly vifible. Betwixt which Partments, 
the Cortical Body, being bound in on the one hand, by the furround- 
ing Ski and Moulds, and prefled upon by the Ligvons on the other, 
mutt needs infert it elf, and fo move contrary to it, from the Circum- 
ference towards the Center. Where the faid contrary motions continu- 
ed as begun, they at laft meet, unite, and either make or augment the 
Pith. And thus the Root is fram’d, and the Sk, the Cortical and 
Lignous Bodies,fo asis faid,thereunto concurrent. We fhall next fhew the 
weet the twoother Parts, ce. the Infertment and Pith; and firft of the 
Pith. 

27. §. ONE true uf of the Pith is for the better Advancement of 
the Sp, whereof I fhall {peak in the next Chapter. The ufe I here 
obferve, is for the quicker and higher Fermentation of the Sap: For 
although the Fermentation made in the Cortical Body was well fubfer- 
vient to the firft Vegetations, yet thofe more perfect ones in the Trunk 
which after follow, require a Body more adapted to it, and that isthe 
Pith ; which is fo neceflary, as not to be only common to, but con- 
fiderably large inthe Roots of moft Plats; if not in their inferiour 
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parts, yetat their tops. Where though either deriv’d or amplify’d 
from the Cortical Body, yet being by its [zjértions only, we may there- 
fore fuppofe, as thofe, fo this, to be more finely conftituted. And 
being alfo from its coarctation, while inferted, now free 5 all its Pores, 
upon the fupply of the Sap, will more or lefs be amplified: Upon 
which accounts, the Sap thereinto received, will be more pure, and. 
its fermentation therein more active. And as the Pith is faperiour to 
the Cortical Body by its Constitution, fo by its Place, For as it thus 
ftands central, it hath the Lignovs Body farrounding it. Now as the 
Skin is the Fence of the Cortical Body, and that of the Lignows; fo is 
the Ligwous again afar more preheminent one unto the Prth ; the Sap 
being herea brisk Liquor, tv#n'd up asin a wooden Cask. 

28. §. And asthe pith fubferves the higher Fermentation of the 
Sap 5 fo do the Infertions its purer Diftribution 5 that feparation which 
the parts of the Sap, -by being férmented in the Pith, were difpos'd for s 
being, upon its entrance into the Infertions, now made: So that as the 
Skin is a Filtre to the Cortical Body, fo are the Infértions a more pre- 
heminent one to the Ligwous. And as they fubferve the purer, fo the 
freer and fufficient diftribution of the Sap: For the Root enlarging, 
and fo the Lignons Body growing thicker, although the Cortical and the 
Pith might {upply Sap fufficient to the nutrition of its Parts next adja- 
cent tothems yet thofe more inward, muft needs be fcanted of their 
Aliment 5 and fo, ifnot quite ftarv’d,yet be uncapable of equal growth: 
Whereas the Ligvous Body being through its whole breadth frequent- 
ly difparted,and the Cortical Body inferted throtgh it 3 the sapby thofe 
Infertions, asthe Bloud by the difleminations of the Arteries, is frecly 
and fufficiently convey‘ to its intimate Parts; even thofe,which from 
either the Barque or fromthe Pith, are moft remote. Laftly, as the 
confequent hereof, they are thus afliftant tothe Latitudinal gromth of 
the Root 3as the Lignows Body to its growth in Length ; fo thefe Ixfér- 
tions of the Cortical, to its better growth in Breadth. 

29. §. Having thus feen the folitary ufes of the Several Parts of 
the Roof, I thall laftly propound my Conje@aires of that Defign where- 
to they are altogether concurrent, and that is the Circulation of the 
Sap. 

30. §. That the sap hath a Double, and fo a Circular Motion, in 
the Root; is probable, from the proper Motion of the Roo?, and from 
its Office. From its Motion, which is Defcent: for which, the Sap 
muft likewife, fome where, have fuch a Motion proper toit. From 
its Office, which is,To feed the Truk: for which, the Sap muft alfo, 
in fome Part or other, have a more efpecial Motion of Afcent. 

31. §. We may therefore fuppofe, That the Sap moving inthe 
Barqne , towards the Pith, through the Jnjertiozs, thereinto ob- 
tains a pafs, Which paflage, the upper Infertions will not favour 5 
becaufe the Pith ftanding inthe fame heigth with them, is there large, 
the fermenting and courfe of the sap quick, and fo its oppofition 
ftrong. But through the lower it will much more eafily enter 5 be- 
caufé there, from the fmalne of the Pith, the oppofition is little, and 
from the fhortnefs of the Ivfertions, the way more open. So that the 
Sap here meeting with the leaft oppofition, here it will beftow it felf 
(feeding the Lignows Body in its paflage) into the Pith. Into which, 
freth sap ftill entring, this being yet but ee will fubfide : that 
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firft receiv’d, and fo become a Liquor higher wrought, will more ea- 
fily mount upwards.And moving in the Pith,e{pecially in the Sap-Fibers 
there difpers'd, asin the Arterys, in equal altitude with the upper-Infer- 
tions , the moft volatile parts of all will {till continue their dire@ af. 
cent towards the T7wwk, But thofe of a middle nature, and, as not 
apt to afcend, fo being lighter than thofe beneath them, not to defcend 
neither 5 they will tend from the Pith towards the Infértiovs in a Mo- 
tion betwixt both, Through which Injertions ( feeding the Lignons 
Body in its paflage) itis, by the next fubfequent sep, difcharged off 
into the Cortical Body, and fo into the Sap-Fibres themfelves, as into 
the Veins, back again. Wherein, being ftill purfu’d by frefh Sap 
fromthe Center, and more occurring from the Circumference, towards 
the lower Infertions, it thus defcends. Through which, together 
with part of the Sap afrefh imbib’d from the Earth, it re-enters the 
Pith, From whence, into the Cortical Body, and from thence into 
the Pith, the cruder part thereof, is reciprocally disbursd ; while 
the moft Volatile, not needing the help of a Girculation, more dirett- 
ly afcendeth towards the Trunk, 
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CHAP. Il 


Of the TRUNK. 


LB» SV ING thus declar’d the degrees of Vegetation 
in the Root ; the continuance hereof in the Trunk 
fhall next be. fhew’d: in order to which, the 
Parts. whereof this likewife is compounded, we 
{hall firft obferve. 

Y 1. §. . That which without diffeCtion fhews it 

felf, is the Coardure: 1 cannot fay of the Root, 

3 but what I choofé here to mention, as {tanding 
betwixt them, and fo being common to them both; all their Parts 
being here bound in clofer together, asin the tops of the grown Roots 
of very many Plants, isapparent. | 

2. §. Ofthe Parts of the Trunk, the firft occurring is its Skiz : 

The Formation whereof, is not from the Air, but in the Seed, from 

whence it is originated; being the production of the Cvficle, there 

invefting the two Lobes and Plume, ; 

3. g. The next Part is the Cortical Body; which here in. the 

Trunk is no new fabftantial Formation; but, as is that of the Root, 
originated from the Parenchyma of the Plume in the Seed 5 and isonly 

the increafe and augmentation thereof, The shiv, this Cortical Body Tab.3. f. 1, 
ar Parenchyma, and (for the moft part ) fome Fibers of the Ligzons Cas 
mixedherewith, alltogether make the Barque. 

4. §. Next, the Lignzous Body, which, whether it be vifibly di- 
vided into many fofter Fibers or fmall Threads, asin the Bean, Fem 7,» He fait 
nel, and moft Herbs; or that its Parts {tand more compact and clofe, ; 
fhewing one hard, firm and {olid piece, as in Trees 5 it is, in all, one 
and the fame Body;, and that not formed originally in the Trunk, 
but in the Seed; being nothing elfe but the prolongation of the Se- 
minal Root diftributed in the Lobes and Plume thereof. : 

5. g. Laftly, The Ixfertions and Pith are here originated like- 
wife from the Plume, asthe fame in the Root, from the Radicle: So 
that astotheir Subftantial Parts, the Lobes of the seed, the Redicle 
and Plume, the Root and Truk are all one. ; 

6. §. Yet fome things are more fairly obfervable in the Trak, 
Pirft, the Latitudinal thootings of the Lignons Body, which in Trunks 
of feveral years growth, are apparent in fo many Rings, as is common- 
ly known: For feveral young Fibers of the Lignous Body, as in the Tab 3. f. 5 
ony fo here, fhooting in the Cortical one year, and the {paces be- & 8. 
twixt.them being after fill’d up with more (I think not till) the 
next, at length they become altogether a firm compact Rings the 
Perfettion of one Ring, and the Ground-work of another, being thus 
ade concomitantly. 
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Tab. 3.f: 2. 
CO 3. 


Micrography. 


C.2.8. 8, 


Tab. 3. f: 7. 


Fab. 3. f.6, 


7. §. From thefe Annual younger Fibers it is, that although the 
Cortical Body and Pith are both of the fame fubftantial nature, and 
their Pores little different 5 yet whereas the Pith, which the firft year 
isgreen, and ofall the Parts the fulleft of sap, becomes afterwards 
white and dry: The Cortical Body, on the contrary, fo long as the 
Tree grows, ever keepeth green and moift, /¢. becaufé the faid Sap-Fi- 
bers, annually grow therein, and fo communicate with it. 

8. §. The Pores likewife of the Liguous Body, many of them, 
in well-grown Timber, as in Oaken boards, are very confpicuous, 
in cutting both lengthwife and traverfe. They very feldom, if ever, 
run one into another, but keep, like fo many feveral Ve/els, all along 
diftin& ; as by cutting, and {o following any one of them as fat as 
you pleafe, fora Foot or half a Yard, of more together, may be ob- 
ferv’d, And fo, the like, in any Cane. . 

9g. §. Befides thefe, there are a leffer fort; which, by the help 
only of a good Speéfacle Glafs may be obferv'd. 

to. §. And thefe are all the Pores vifible without a Micro/éope. 

The ufe of which, excepting in fome few particulars, I have pur- 
pofely omitted in this firft Book. Mr. Hook fheweth us, befides thefe, 
a third, and yet finaller Sort; and (asa confirmation of what, in 
the Second Chapter, 1 have faid of the Pores of the Lignous Body 
in general) that they are all continuous and prolonged by the length 
of the Trank, asare the greater ones: whereof he maketh Experi- 
ment, by filling up, in a piece of Char-coal, all the {aid Fores with 
Mercury : which appears to pafg quite through them, in that by a 
very good Glaf it is vifible in their Orifices at both ends; and with- 
out a Glas, by the weight of the Coal alone, is alfo manifeft. All 
thefe I have feen, with the help of a good Microfcope, in feveral 
forts of Woods. Asthey all appeare in a piece of Oak, cut trant- 
verfely, See Tab. 3. : 
’ 11. §. Upon further Enquiry, I likewife find, That the Pores 
of the Lignous Body in the Truzks of Herbs, which at firft I only fup- 
pofed, by the help of good Gluffes, are very fairly vifible: each Fi. 
bre being fometimes perforated by 30, 50, 100, or hundreds of Pores, 
Or what I think is the trueft notion of them, That each F ibre, though 
it {cem to the bare eye to be but ove, yet is, indeed, a great number 
of Fibres together 5 and every Pore,being not meerly a fpace betwixt 
the feveral parts of the Wood, but the Concave of a Fiber.’ So that 
if it be asked, what all that Part ofa Plzat, cither Herb or Tree, which 
is properly called the Woody-Part 5 what all that is, I fuppofe, That 
it 1s nothing elfe but a Clyfer of innumerable and moft extraordinay 
fmall Veffels or Concave Fibers: as ina Slice of the Trunk of Bur- 
dock is apparent. 

12. §. Next the Infértions of the Cortical Body, which in the 
Trunk, of a Treefaw'd athawrt, are plainly difcerned as they run 
from the Circumference toward the Center; the whole Body ‘of 


‘the Tree being vifibly compounded of two diftinG: Subftances, that of 


Tab. Bie 5° 
& 8. 


the feveral Rings, and that of the Infértions, running crofs5 fhewin 
that in fome refemblance in a Plain, which the Lines of Latitude and 
of the Meridian doin a Globe. The entrance of the Infertions into 
the Wood, is alfo, upon {triping off the Barque, very apparent; as 
in the fame Fig. 8. 


#3. §. 
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13.§. Thefe Iufertions are likewife very confpicuous in Sawing 
of Trees length-ways into Boards, and thofe plain‘d, and wrought in- 
to Leaves for Tables, Wainfeot, Trenchers, andthe like. In all which, 
as incourfe Tienchers made of Beech, and Tables of Oak , there are aut 
many parts which have a greater fmoothnefg than the reft; and are fo 2% 3-f. 2. 
many zuerted Pieces of the Cortical Body which being by thofe of © Tabtefit. 
the Lignous, frequently intercepted, feem to be difcontinuons, al- 
though in the Trw#k they are really extended, in continued Plates, 
throughout its Breadth, 
14. §. Thefe Infertions, although as is faid, of a quite difting 
fubftance from the Ligwos Body; and fo no where truly incorporated 
with it, yet being they are in all parts, the one as the Warp, the 
other as the Woof, mutually braced and ixtermoven together, the 
thus conftitute one {trong and firmly coherent Body 5 as the Timbe 
of any Tree. 
15. §. Asthe Pores or Veffels are greater or Jefs; {0 are the Iv- 
Jertions a\fo : To the bare eye ufually the greater only are difcerna- 
ble: But through an indifferent Microfcope there are others alfo, much 
more both numerous and f{mall, diftinétly apparent, asin a tranfverfe 
piece of Oak, Tab. 3+ fr 7 
16. §. In none of all the Pores can we obferve any thing which 
may have the true nature and ufe of Valves, which is, Eafily to admit 
that, to which they will by no means allow a regrefs. And their non- 
exiftence is enough evident, from what’ in the firlt Chapter we have C 1S. 42. 
faid of the Lobes of the seed: in whofe Seminal Root, were there any 
Valves, it could not be, that by a contrary Courjé of the Sap; they 
fhould ever grows which yet, where-ever they turn into Diffimilar 
Leaves, they do. Or if we confider the growth of the Root, which 
oftentimes is upward and downward both at once. And being cut 
tran{verfely, will bleed, both the fame ways, with equal freedom, 
17. §- The Infertions here in the Trunk give us likewile a fight 
of the pofition of their Pores. For in a plained piece of Ozk, as 
in Wainfeot, Tables, @c. befides the larger Pores of the Lignous Body, 
which run by the length of the Trumk 5 the Traé likewife of thofe of Tab.3.f.2- 
the Infertions may be obferved to be made by the breadth, and fo di- 
reCtly crofs. Nor arethey continuous as thofe of the Ligzous Body, 
but very fhort, as thofe both of the Cortical Body and Pith, with 
which the Infertiows, as to their fubftance, are congenerous. Yet they 
all ftand fo together, as to be plainly ranked in even Lives or Rows 
throughout the breadth of the Tiwwk : As the Traé of thofe Pores 
appears to the naked Eye, fee in Tub. 3. Fig. 9. The Pores themfelves 
may be feen in the Root of a Vine defcribed and figured in the Second 
Book, as it appears through a good Microjcope. Tab. 17. 
18. §. The Pores of the Pith likewife being larger here in the 
Trunk, are better obfervable than in the Root: the wideh whereof, 
in comparifon with their sides fo exquifitely thin, may by an Hozy- 
Comb ‘be grofly exemplified ; and is that alfo which the vaft difpropor- 
tion betwixt the Bulk and Weight of a dry Pith doth enough de- 
clare.. In the Trunks of fome Plants, they are fo ample and tranf- 
parent, that in cutting both by the length and breadth of the Pith, 
fome of them through the tranfparency of the shizs by which they 
are bounded, or of which they confift, would fem to be aura 
ly 
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bly extended by the length of the Pith; but are really difconti- 
nuous and fhort, and as ‘tis faid, fomewhat anfwerable to the Cells 
of an Hony-Comb. This is the neareft we can come to them, by the 
bare Eye without the afliftance of a good Microfcope. Mr. Hook 
fheweth in his Mécrography, That the Pores of the Pith, particularly of 
Elder-Pith, {o far as they are vifible, are all alike difcontinuous ; and 
that the P2th is nothing elfe but (as he calls them) an heap of gwb- 
bles; Although, in regard they are not fluid, but fixed Parts, I fhall 
choofe rather to call them, Bladders. As they appear through a good 


' Glafs, in a piece of Burdock , See in Tab. 3, But a more par- 


ticular Defcription of the Sizes, Figures, and admirable Textures here- 
of, I have given in feveral places in the following Books. 

19. §. Befides what this Obfervation informs us of here, it 
farther confirms what in the Second Chapter we have faid of the 
Original of the Pith and Cortical Body, and of the famene& of 
both their natures with the Parenchyma of the Seed: which is no- 


~ thing elfe but a Mafs of Bladders 5 as inthe Firft Chapter hath been 
-g. faid. 


20. §. Inthe Péths of many Plants, the greater Pores or Bladders 
have fome of them leffer ones within them, and fome of them are 
divided with crofs Membranes: And betwixt their feveral fides, have, I 
think, other fmaller Bladders vifibly interjeted. However, that 
they are all permeable, is moft certain. They ftand together not confa- 
fedly, but in even Ranks or Trains 5 as thofe of the Infértions by the 
breadth, fo thefe by the length of the Tiwwk, And thus far there is a 
general correfponding betwixt the parts of the Root and Trunk, Yet 
are there fome confiderable Difparities betwixt them; wherein, and 
how they come to pafs, and to what efpecial Ufe and End, fhall next 
be faid. 


21. §. WE SAY then, that the sp being in the Root by Filtra- 
tions, Fermentations (and in what Roots needful, perhaps by Circu- 
lation alfo )duly prepar’d; the prime part thereof pafling through 
the intermediate Coaréure, in due moderation and purity is entertain’d 
at laftinto the Trazk, And the Sap of the Trunk being purer and 
more volatile, and fo it felf apt to afcend; the motion of the Trunk, 
likewife will be more noble, receiving a difpofition and tendency to 
afcend therewith. And what by the Sap the Trunk is in part dipos'd 
to, by the refpective pofition and quantity of its Partsit is effe@ual- 
ly enabled. For whereas in the Root the Ligvous Body being in pro- 
portion with the Cortical, but little, and all lying clofe within its 
Center it muft therefore needs be under its controul: on the con- 
trary, being here comparatively of greater quantity, and alfo more 
dilated,and having divers of its Branches ftanding more abroad towards 
the Circumference, as both in the Leaves and Body of the young Trunk 
and Plume, is feen5 it will in its own magvetical tendency to a/cend, 
reduce the Cortical Body to a compliance with it. 

22. g. And the Truk thus {tanding from under the reftraint of the 
Ground in the open Air, the difpofition of its Parts, originally different 
from that of the Parts in the Root, will not only be continued, but 
improved. For by the force and preffure of the Swp in its collateral 
Motion, the Lignons Body will now more freely and farther be di- 

lated. 





Book I. of Pook 








lated. And this being dilated, the Cortical Body alfo, muft needs be 
énferted , and is therefore'in proportion always, more or lef, finaller 
here in the Trazk, than inthe Root. And as the Cortical Body leffens, 
fo the Pith will be enlarged, and by the fame proportion is here 
greater. And the Pith being enlarged it felf, its Pores ( the Lignous 
Body, upon its dilatation, as it were tentering and ftretching out all 
their fides) muft needs likewife be enlarged with it; and according- 
ly, are ever greater in the Pith of the Traek, than of the Root. 
And the dilatation of the Ligvous Body {till continued, it follows, 
that whereas the Pith defcendent in the Root, is not only in propor- 
tion lefs and lefs, but alfo in the fmaller extremities thereof, and fome- 
times higher, altogether abfent: Contrariwife, in the Trunk, it is 
not only continued to its top and fmalleft Twigs, but alfo there, in 
proportion, equally ample with what it is in any other inferiour 
art. 

: 23. §. But although the opennefi of the Aer permitting, be all- 
ways alike; yet the Energy of the Sup effecting, being different 5 as 
therefore that doth, the dilatation of the Truk , will alfo vary. If 
that be lefs, fo is this; as in the Trunks of moft Trees: If that be 
greater, fo thiss asin Herbs is commons the Liguous Body being ufu- 
ally fo far dilated, that the utmoft Shootings thereof may eafily be 
feen to jut out, and adjoyn tothe Sk. And ifthe sep be ftill of 
greater energy, it fo far dilates the Ligvons Body, as not only to am- 
plifie the Pith and all its Pores; but alfo fo far to ftretch them out, 
as to make them tear. Whereupon either running again into the 
Cortical Body, or fhrinking up towards it, the Trunk thus fometimes 
becomes an hallow Stalk, the Pith being wholly, or in part voided. 
But generally it keeps entire; and where it doth, the fame proporti- 
on and refpect to the Ligveus and Cortical Bodies, as is faid. The 
Confequences of all which will be, the Strength of the Trunk, the Se- 
curity and Plenty of the Sap, its Fermentation will be quicker, its Di- 
feribution more effetual, and its Advancement more fafficient. 

24. §. Firft, the Erect Growth and Strength of the Trunk; this 
being, by the pofition of its feveral Parts, effected : for befides the flen- 
dering of the Zrunk ftill towards the top, the Circwmferential pofition 
of the Lignows Body, likewife is, and that eminently, hereunto fubfervi- 
ent. So that as the Ligwows, Body, inthe fmaller parts, of the Root 
ftanding Central, we may thence conceive and fee their pliablenef to 
any oblique motion 5 fo here, on the contrary, the Ligvous Body {tan- 
ding wide, it thus becomes the Strength of the'Trx#k, and moft ad- 
vantageous to its PerpendicularGrowth. We fee the fame Defign in 
Bones and Feathers: The ftrongeft Boxes, as thofe in the Legs, are 
hollow. Now fhould we fuppofe the fame Boze, to be contraéted in- 
to a Solid; although now it would be no heavier, and in that re- 
fpe&, asapt for motion 5 yet would it have far lef ftrength, than as 
its Parts are dilated to a Circumferential poftare. And fo for Quills, 
which, for the fame Reafons, in fubferviency to flying, as they are ex- 
ceeding light 5 So, in comparifon with the thinnefs of their Sides, they 
are very f{trong, and much lefs apt to bend, than if contraéted into a 
Solid Cylinder. We fee it not only in Nature, but Art, For hence it 
is, that Foywers and Carpeaters unite and fet together their Timber- 
pieces and feveral Works oftentimes with double Joynts ; which, al- 

though 
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though they are no thicker,than a fingle one might be made 5 yet ftand- 
ing at.a diftance, have a greater ftrength than That could have. And 
the fame Architecture, will have the fame ufe,in the Truzks of Plants; 
in moft whereof ‘tis very apparent; as for inftance, in Corm, For 
Nature defigning its Sap a great Afcent 5 for its higher maturity, hath 
given ita tall Trak: Butto prevent its ravenous defpoiling either of 
the Far, or Soyl; although it be tall, yet are its fides but thin: And 
becaufe again, it fhould grow not only tall and thriftily, but for avoi- 
ding propping up, ftrongly too; therefore, the fame proportion as its 
heigth bears, to the thinnefs of its fides, doth the greatnefs of its Cir- 
cumference alfo ; being fo far dilated asto parallel a Qualit felf. 

25. §. Befides the pofition of the Ligvows Body within the compafg 
ofa Rizg, there are fome Shootings thereof, often ftanding beyond 
the Circumference of the faid Ring, making fometimes a triangular, 
oftner a quadrangular Body of the Truk, To the end, that the Ring, 
being but thin, and not felffufficient, thefe, like Splinters to Bones, 
might add ftrength and ftability to it. i 

26. §. Next, the fecurity and plenty of the sap. For fhould the 
Lignous Body, as it doth in the fmaller Parts of the Root, ftand Central 
here alfo, and fo the Cortical wholly furround it: the greater part of 
the Sap would thus be more immediately expos'd to the Swz.and Aer 5 
and being lodged in a laxe Body, by them continually be prey’d upon, 
and as faft as fupplied to the Trak, be exhaufted. Whereas, the Pith 
ftanding in the Center,the Szptherein being not only moft remote from 
the Aer und Sw, but by the Barque, and efpecially the Wood, being 
alfo furrounded and doubly immurd, will very fecurely and copi- 
oufly be conveyd to all the Collateral Parts, and (as {hall be faid 
how_) thetop of the Trunk, 

27. §. And theSwp by the amplitude, and great porofity of the 
Pith, being herein more copious, its Fermentation alfo will be quicker; 
which we fee in all Liquors,by ftanding in a greater quantity. toge- 
ther, proceeds more kindly: And being tu’d up within the Wood, 
is at the fame time nat only fecur’d from lofs, but all extream.mutati- 
onss the Day being thus, not too hot; nor the Night, too cold for 
if. ‘ 





28. §s. And the Fermentation hereof being quicker, its motion 
alfo will be ftronger, and its Diftribution more effeCtual, not only to 
the dilatation of the Trak, but likewife the fhooting out of the 
Branches. Whence it is, that in the Bodies of Trees, the Barque of it 
felf; though it be’Sappy, and many Fibres of the Lignzows Body mix- 
ed with it, yet feldom fendeth forth any 5 and that in Herbs, thofe 
with the leaft Pith ( other advantages not fupplying this defect_) have 
the feweft or fmalleft Branches, or other collateral Growths: and that 
Corz, which hath no P7th, hath neither any Branches. 

29. §. Laftly, the Advancement of the Sp will hence alfo be 
more ready and fufficient. For the underftanding where, and how, 
we fuppofe, That in all Trw#ks whatfoever there are two Parts joyntly 
hereunto fubfervient. In fome, the Lignzows Body and the Cortical, as 
in older Trunks , the Pith being either excluded, or dried : But in 
moft, principally, the Ligwons Body and Pith 5 as inmoft Annual 
Growths of Trees ; but efpecially Herbs, where the Cortical Body is 
ufiially much and often wholly Inferted: 

30. $3 
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30. g. Ofthe Lignous Body it is fo apparent by its Pores, or ra- 
ther by its Vefels, that we need no farther Evidence. For to what 
end are Veféls, but for the conveyance of Liquor? And is that alfo, 
which upon cutting the young Branch of a Sappy Tree or Herb, by 
an accurate and fteady view may be obferved. But when I fay 
the Veffels of the Lignous Body, 1 mean principally them- of the 
younger footings, both thofe which make the ew Ring, and thofe 
which are mixed with the Cortical Body in the Barque : that which 
afcendeth by the Pores or Veffels of the Wood, being probably, be- 
caufe in lef§ quantity, more in form of a Vapour, than a'Liquor. Yet 
that which drenching into the fides of its Pores, is with all thereunto 
fafficient Aliment 5 as we fee Orpize, Onions, Gc. only ftanding in 
a moyfter Aer will often grow. And being likewife in part fupplied 
by the Infertions from the younger Shoots: But efpecially becaule as 
it is but little, fo (confidered as Aliment) it ferveth only for the 
growth of the Wood, and no more 5 whereas, the more copious Ali- 
ment afcendent by the younger Shoots, fubferves not only their own 

rowth, but the generation of others 5 and is befides with that in the 
Cortical Body the Fountain of Perfpirations, which we know even in 
Animals are much more abundant: than the Nutritive Parts;. and 
doubtlefs in a Vegetable are {till much niore. 

31. §. But thefe Pores, although they are a free and open way 
to the afcending sap; yet that meer Pores or Vefels fhould be able of 
themfelves to advance the Sap with that fpeed, {trength and plenty, 
and to that height, as is neceflary, cannot probably be fuppofed. It 
follows then, that herein we mutt grant the Pith a joynt fervice. And 
why elfe is the Pith in all Primitive Growihs the moft Sappy part, why 
hath it fo greata ftock of Sap, if not, after due maturation within it 
felf, (till to be disburfed into the Fibres of the Lignons Body 2 Why 
are the Annual Growths ofall both Herbs and Trees, with great Piths, 
the quickeft and the longeft? But how are the Pores or Bladders 
of the Pith permeable? That they are fo, both from their being ea- 
pable of a repletion with Sap, and of being again wholly emptied of 
it, and again, inftead thereof fill’d with Aer, is as certain as that they 
are Pores. That they are permeable, by the breadth, appears from 
the dilatation of the Ligvous Body, and from the produdtion of Braz- 
ches, as hath been, and (hall hereafter be faid. And how elfe is there 
a Communion betwixt Th# and the Cortical Body? That they are fo 
alfo, by the length, is probable, becaufe by the beft Micro/cope we 
cannot yet obferve, that they are vifibly more open by the breadth, 
than by the length. And withall are ranked by the length, as thofe 
of the Infértions by the breadth of the Travk, But if you fet a 
piece of dry Elder-pith in fome tinged Liquor, why then doth it 
not penetrate the Pores, fo as to afcend through the Body of the Pith? 
The plain reafon is,becaufe they are all fill’d with Aer. Whereas the Pith 
ina Vegetating Plant, as its Parts or Bladder; are {till generated, they 
are at the fame time alfo fill’d with Sap; which, as “tis gradually fpent, 
is {till repaired by more fucceeding, and fo the Aer ftill kept out 5 as in 
all Primitive Growths, and the Pith of Elder it felf: Yet the fame Pith, 
by reafon of the following Winter, wanting a more copious and quick 
fupply of Szp,thus once become, ever after keeps dry. And fince in the 
aforefaid Trial the Liquor only afcends by the fides of the Pith, that 
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is of its broken Bladder, we fhould thence by the fame reafon con- 
clude that they are not penetrable by the breadth neither, and fo no 
way 5 and then it need not be ask’d what would follow. But. cer- 
tainly the Sap in the Bledders of the Pith is difcharged and repaired 
every moment,as by its fhriv’ling up,upon cutting the Plant,is evident. 

32. §. We fuppofe then, that as the Sap afcendeth into the Trunk, 
by the Ligvows Body, fo partly alfo by the Pith. For a piece of. Cottoz 
with one end immers’d in fome tinged Liquor, and with the other 
erect above, though it will not imbibe the Liquor fo far as to. over- 
run atthe top, yet fo asto advance towards it, it will. So here, the 
Pith, being a porous and {pongy Body, and in its Vegetating ftate, its 
Pores or Bladders being alfo permeable, as a curious Filtre of Natures 
own contrivance, it thus advanceth, or as people ufe to fay, fucks up 
the Sap. Yet as it is feen of the Liquor in the Cotton {0 likewife are 
we to fuppofe it of the Sap inthe Pith ; that though it rifeth up for 
fome way, yet is their fome term, beyond which it rifeth not, and 
towards which the motion of the afcending Sap is more and more bro- 
ken, weak and flow, and fo the quantity thereof lefs and lef. But 
becaufe the sap moveth not only by the length, but breadth of 
the{ Pith; at the fame time therefore as it partly afcendeth by the 
Pith, it is likewile in part prefled into the Liguous Body or into its 
Pores. And fince the motion of the Sap by the breadth of the Pith 
not being far continued, and but collateral, is more prone and eafie, 
than the perpendicular, or by its length; it therefore follows, that 
the collateral motion of the Sap, at fuch a height or part of the 
Pith, will be equally {trong with the perpendicular,at another part, 
though fomewhat beneath it; and that where the perpendicular is 
more broken and weak, the collateral will be lefs; and confequently 
where the perpendicular tendency of the Szp hath its term, the colla- 
teral tendency thereof, and fo its preflure into the Pores or Veffels of 
the Ligzous Body, will ftill continue. Through which, in that they 
are fmall, and fo their fides almoft contiguous, the sap as faft as pref= 
fed into them willeafily run up 3 as in very {mall Glafle Pipes, or be- 
twixt the two halves of a Stick firlt flit, and then tyed fomewhat loofe- 
ly together, may alfo any Liquor beobférved to do, By which Ad- 
vantage the facility and ftrength of that afcent will be continued 
higher in the {aid Veffels, than in the Pith. Yet fince this alfo, as 
well as thatin the Pith will have its terms the Sup, although got 
thus far, would at laft be ftagnant, or at leat its afcent be very {pa- 
ring, flow and feeble, if not fome way or other re-inforced. Where- 
fore, as the sap moving by the breadth of the Pith, prefieth thence 
into the Veffls of the Lignous Body {0 having well fill'd thefe, is 
in part by the fame Collateral motion disburfed back, into a yet 
higher Region of the Pith, By which partly, and partly, by that por- 
tion of the Sap, which in its perpendicular afcent was before lodged 
therein 5 ‘tisthus here, as in any inferiour place equally replenifhed. 
Whereupon the force and vigour of the perpendicular motion of the 
Sap herein, will likewife be renew’d ; and fo its Collateral motion alfo, 
and fo its preffure into the Vejéls of the Lignous Body, and confequently 
itsafcent therein: and fo by a preffure, from thefe into the Ph, and 
from the Pzh into thefe, reciprocally carried on ; a moft ready and co- 
pious afcent of the Szp will be continued; from the bottom to thetop, 
though of the higheft Tree, An 
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oAn Appendix. 
Of Trunk-Roots and C lafpers. 


HE diftin& Parts whereof thefe are compofed, are the fame 
with thofe of the Trunk , and but the continuation of them. 

1. §. Trunk Roots are of twokinds: Of the one, are thofe that 
vegetate by a direct defcent : The place of their Eruption is fome- 
times all along the Trak 5 asin Mint, &c. Sometimes only at its 
utmoft point, as in the Bramble, 

2, 2. The other fort are fuch asneither afcend nor defcend, but 
fhoot forth at right Angles with the Truk; which therefore, though 
as to their Office, they are true Roots, yet as to their Nature, they are 
a Middle Thing betwixt a Root and a Trunk, 

3. §. Clafpers, though they are but of one kind, yet their Na- 
ture is double; not a mean betwixit that of the Avot and that of the 
Trunk, but a compound of both 3 as in their Circumvolutions, where= 
in they often mutually afcend and defcend, is feen. 

4. §. The ule of thefe Parts may be obferved asthe Tru#k Mounts, 
or as it Trails, In the mounting of the Trw#k, they are for Sup- 
port and Supply. For Support, we fee the Clafpers of Vines: the 
Branches whereof being very long, fragile and flender; unlefs by 
their Clafpers, they were mutually contain’d, together, they mutt 
needs by their own weight, and that oftheir Fruit, undecently fall 5 
and be alfo liable to frequent breaking. So that the whole care 
is divided betwixt the Gardener and Nature; the Gardener, with 
his Ligaments of Leather, fecures the main Branches; and Nature, 
with thefe of her own finding, fecuresthe Lef&. Their Conveniency 
to which end, is feen in their Circumvolutions, a motion, not proper 
to any other Part: As alfo in their toughnefs, though much more 
flender than the Branches whereon they are appendent. 

5. g. ‘The Clafpers of Bryony have a retrograde motion about eve- 

ty Third Czrcle, tothe form a Doublet-Clafp. Probably for the more 
certain hold; which, if it mifs one way, it may be fure to take 
another, 
_ 6. §. For Supply, we fee the Trawk-Roots of Ivy. For mount- 
ing very high, and being of a clofer or more compact Subftance than 
that of a Vine 5 the Sap could not be fufficiently fupplied to the upper 
Sprouts, unlefs thefe, to the Mother-Root, were joyotly affiftant. Yet 
ferve they for fupport likewife ; whence they fhoot out, not as in 
Creffes, Brook-lime, &c. recipocrally on each fide, but commonly, all 
on one; that fo they may be faftned at the neareft hand. BY 

7. §. In the Trailing of the Truzk , they ferve for ftabiliment, 
propagation and fhade. For ftabiliment, the Clafpers of Cucumbers 
are of good ufe. For the Trunk and Branches being long and fragile, 
the Bruthes of the Winds would injurioufly hoife them to and fro, to 
the dammage both of themfelves and their tender Fruits, pas 
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they not by thefe Ligaments brought to good Affociation and Set- 
tlement. 

8. §. As for this end, fo for Propagation, the Trank-Roots of 
Chamemile do well {erve. Whence we have the reafon of the common 
obfervation, that it grows better by being trod upon. the Mould, 
where too Jaxe; being thus made to lie more conveniently about the 
faid Trunk-Roots newly bedded therein 5 and is that which is fometimes 
alfo effected in Rowling of Corn. 

g. §. For both thefe ends, Serve the Trunk-Roots of Strawherries 5 
as alfo for fhade; for in that all Strawberries delight ; and by the trai- 
ling of the Plant is well obtain’d. So that as we are wont to tangle 
the Twigs of Trees together to make an Arbour Artificial; the fame 
is here done to make a Natural ove: as likewife by the Clafpers of 
Cucumbers. For the Branches of the one by the Linking of their 
Clafpers, and of the other by the Tethering of their Tru#k-Roots, be- 
ing couched together; their tender Fruits thus lie under the Um- 
brage of a Bower made of their own Leaves. 








CEA PTY. 
Of th GERMEN, BRANCH, and LEAF 


9 HE Parts of the Germen and Brauch, are the 
* fame with thofe of the Trw#k 5 the fame Skin, 
Cortical and Lignous Bodies,Infertment and Pith, 
hereinto propagated, and diftinétly obfervable 
herein. 
2 2. §. For upon Enquiry into the Original 
ye of a Branch or Germen, it appears, That it 
is not from the Saperficies of the Trunk, but 
~~~ fo deep, as to take, with the Cortical, the 
Lignous Body into it felf: and that, not only from its Circumference, 
but from in Ivver or Central Parts 3 So as to take the Pith in 
alfo. Divers of which Parts may commonly be feen to fhoot out 
into the Pith; from which Shoots, the furrounding and more fuperi- 
our Germens are originated 5 in like manner as the Succulent Part of 
the Lignous Body of the Trunk is fometimes principally from thole Fi- 
brous Shoots which run along the Pith in the Root. 

3. §. Themanner wherein ufually the Germenand Branch are fram’d, 
is briefly thus: The Sap ( asisfaid, Chap. 3. ) mounting in the Trunk, 
will not only by its length,but by its breadthalfo, through the Ix/értions 
partly move. Yet, its Particles being not all alike qualified, in diffe- 
rent degrees. Someare more grofs and fluggith; of which wehave the 
formation of a Circle of Wood only, or of an Avwual Ring. Others are 
more brisk ; and by thefe, we have the Germen propagated. For by 
the vigour of their own motion from the Center, they impref$ anequal 


tendency on fome of the inner Portions of the Ligvous Body next adja- 


cent 
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cent to the Pith, to move with them. And fince the Lignous Body is 
not entire, but frequently difparted ; through thefe Di/partments, the 
faid interiour Portions, upon their Nutrition, actually fhoot ; noe 
only towards the Circumference, fo as to make part ofa Ring; but vert 
beyond it, in order to the production of a Germen. And the Lignous 
Body thus moving, and carrying the Cortical along with it 3 they both 
make a force upon the Skz. Yet their motion being moft even and gra- 
dual, that force is fuch likewife ; not to caufe the Jea(t breach of its 
parts, but gently to carry it on with themfelves 5 and fo partly, by 
the extenfion of its already exiftent parts, as of thofe of Gold in draw- 
ing of Guilded Wyer 5 and partly, by the accretion of new ones, as in 
the enlarging of a Bubble above the Surface of the Water 3 it is ex- 
tended. with them to their utmoft growth. In which growth, the 
Germen being prolonged, and fo difplaying its feveral parts, as when 
a Profpettive or Telefcope is drawn out, thus becomes a Branch. 

4. §. The fame way as the propagation of the Parts of a Germen is 
contriv’d, is its due nutrition alfo. For being originated from the 
inner part of the Lignous Body, ‘tis nourifhed with the beft fermented 
Sap in the Trunk, fe. that next adjacent to it in the Pith. Befides, 
finceall its Parts,apon their {hooting forth, divaricate from their per- 
pendicular, to a crofs Line, as thefe’and the other grow and thrive 
together, they bind and throng each other into a Kywor: through 
which Kwot the Sap being ftrain’d, ’tis thus, in due moderation and 
purity delivered up into the Bravch. 

5. § And for K~vots, they are fo neceffary, as to be feen not 
only where collaterl Brawches put forth 5 but in fuch Plants alfo, as 
fhoot up in one fingle Tr#7k 5 asin Corz. Wherein, as they make 
for the ftrength of the 77uzk; fo by fo many percolations, as they 
are Kvots, for the’ trafmiffion of the sap more and more refined 
towards the Ear. So that the two general ufes of Kyzots are, For 
fimer ftanding, and finer growth. 

6. §. Laftly, as the due Formation and Nutrition of the Germex 
are provided for, {0 is its fecurity alfo; which both in its pofition upon 
the Tiwnk, and that of its Parts among themfelves, may be obferved. 
The pofition of its Parts fhall be confidered in fpeakimg of the 
Leaf: As to its ftariding in the Trak, tis alwayes betwixt the 
trunk or older Branch, and the Bafis of the Stalk of 4 Leaf; where- 
by it is not only guarded from the Injuries of any contingent Vio- 
lence; but alfo from the more piercing affaults of the Cold; fo 
long, tillin time ‘tis grown larger; and more hardy. The maner 
and ufes of the pofition of every Germen, confidered as after it be- 
comes a Branch; hath already been, by the Ingenious Mrs Sharrock Hit. of the 
very well obferved 5 to whom refer.- Prop.of Vegets 
































_ 7. §. UPON THE prolongation of the Germen into a Branch,its 
Leaves are thus difplay'd. The Parts whereof are {ubftantially the 
fame with thofe of a Branch. For the Skiz of the Leaf, is only the 
ampliation of that of the Branch ; being partly by the accretion of 
new, and partly the extention of its already exiftent parts, dilated 
Casin making of Leaf-Gold ) into its prefent breadth. The Fibres or 
Nerves difperfed through the Leaf, are only the Ratifications of the 
Branch's Wood, or Lignous Body. The Parenchynta of the me 
: which 
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which lies betwixt the Nerves, and as in Gentlewomens Needle-works, 
fills all up, is nothing elfe, but the continuation of the Cortical Body, 
or Parenchyneous part of the Barque from the Branch into it (elf, asin 
moft Plants with a thick Leaf, may eafily be feen. 

8. ¢. The Fibers of the Leaf neither fhoot out of the Branch, or 
the Truk, nor ftand in the stalk, in an even Line 3 but alwayes in 
either an Azgular or Circular pofture 5 and ufually making either a 
Triangle, or a Semi-Grcle, or Chord of a Circle 5 as in Ciehory, Endive, 
Cabbage, &c. may be obferved. And if the Leaf have but one main Fi- 
ber, that alfo is poftur'din a bowed or Luvar Figure 5 as in Mint and 
others. The ufual number of thefe Vafcular Thréeds or Fibres is 3,5,0F 7. 

9. §. The reafon of the faid Pofitions of the Fiders in the Stalk of 
the Leaf, is for its more Ere growth, and greater Strength: which, 
were the pofition of the faid F7bers in an even Live, and fo the Stalk. 
it fel as wellasthe Leaf flat; muft needs have been defectives as 
from what we have faid of the Cireumferential pofture of the Lignous 
Body in the Trunk, we may better conceive. 

to. §. As likewife for the fecurity of its sap: For by this means 
it is, that the feveral Fibers, and efpecially the main or middle Fiber 
of the Leaf; together with a confiderable part of the Parenchyma, are 
fo difpofed ‘of, as to jut out, not from its upper, but its back, or 
neither Side. Whence the whole Leaf, reclining backward, becomes 
a Canopy to them, defending them from thofé Injuries which from 
colder Blafts, or an hotter Sun, they might otherwife fuftain. So 
that by a mutual benefit, as Thefé give fuck to all the Leaf, fo that 
again protection to Thefe. 

it. §. Thefe Fabers are likewife the immediate Vifible Caufe of the 
Shape of the Leaf. For if the nethermoft Fiber or Fibers in the Stalk 
(which thence runs chiefly through the length of the Leaf ) be in pro- 
portion greater, the Leaf is long 5.as in Endive, Cichory, and others: 
Ifall of a more equal fize, it {preads rounder, as in ley, Doves-foor, 
Colts foot, &c. And although a Dock-Leaf be very long, whofe 
Fibers notwith{tanding, as they ftand higher inthe stalk, are difpofed 
into a Circle all of an equal fize ; yet herein one or more peculiar 
Fibres, (tanding, in ornear the Cezter, betwixt the reft, and running 
through the length of the Leaf; may be obferved, 

12. §. In correfpondence alfo to the fize and fhape of thefe Fibres, 
is the Leaf flat. In that either they are very fmall, or if larger, yet 
they never make an entire Circle or Rig ; but either half of one, as 
in Borage, or at moft three parts of one, as in Mullen, may be feen. 
For if either they werefo big, asto contain , or fo entire, as perfe@ly 
to include a Pith, the Energy of the Sap in that Pith, would caufe 
the faid Lignous Ring to thoot forth on every fide, as it doth in the 
Root or Trunk: But the faid Fibers being not figur'd into an entire 
Ring, but fo as to. be open; on that hand therefore where open 
they cannot fhoot any thing directly from themfelves, becaufe there 
they have nothing to fhoot; and the sap having alfo a free vent 
through the faid opening, againft that part therefore which is there- 
unto oppfite, it can have no force 3 and fo neither will they {hoot 
forth on that hand 5 and fo will they confequently, that way only, 


wis the force of the sap dire@s, which is only on the right and 
left. 


13. §. 








ieee 


Book I. of Plants. 31 








13. §. The feveral Fébers in the stalk, are all Inofculated in the 
Leaf, with very many Sub-divifions. According as thefe Fibers are 
Inofculated near, or at, or thoot direétly to the edge of the Leaf, 
is it Even, or Scallopd. Where thefe Ivofeulations are not made, 
there we have no Leaves, but only a company of Filaments as in 
Fennel. 

14. §. Tothe Formations of Leaves, the Frouldings immediately 
follow. And fometimes they have one Date, or are the contemporary 
works of Natures each Leaf obtaining its diftin® fhape, and proper 
pofture together ; both being perfec, not only in the outer, but Gen- 
tral and minuteft Leaves, which are five hundred times {maller than the 
outer: both which in the Cautious opening of a Germen may be feen. 

15. §- Nor is there greater Art inthe Forms, than in the Foulds 
or Poftures of Leaves ; both anfwerably varying, as this or that way 
they may be moft agreeable. Of the Quincuncial pofture,fo amply in- Theat, of the 
ftane'd in by the Learned Sir Thomas Brown, I {hall omit to fpeak. Quincunx. 
Others there are, which though not all fo univerfal, yet equally ne- 
ceflary where they are, giving two general advantages to the Leaves, 
Elegancy and Security, fe. in taking up, fo as their Forms will bear, 
the leaft room; and in being {0 conveniently couch’d, as to be capable 
of receiving protection from other Parts, or of giving it one to ano- 
ther 5 as for inftance, 

16. §. Firft, There is the Bow-Lap, where the Leaves are all 
laid fomewhat convexly one over another, but not plaited ; being to 
the length, breadth and number of Leaves moft agreeable 5 as in the 
Buds of Pear-tree, Plum-tree, &c. But where the Leaves are not fo 
thick fet, as to ftand in the Bow-Lap, there we have the Plicature, or 
the Flat-Lap 5 asin Rofe-Tree, Strawberry, Cinquefoyl, Burnet, &c. Fort 
the Leaves being here plaited, and fo lying in half their breadth, and 
divers of them thus alfo collaterally {et together the thicknefs of 
them all, and half their breadth, are much alike dimenfions; by which 
they ftand more fecure within themélves, and in better confort with 
other Germen-Growths in the fame Traft. If the Leaves be much in- 
dented or jagg’d, now we have the Duplicature ; wherein there 
are divers Plaits in one Leaf, or Labels of a Leaf, but in diftin& 
Sets, a leffer under a greater; as in Souchys, Taufey, &c. When 
the Leaves ftand not collaterally , but fingles and are moreover 
very broad; then we have the Multiplicatures as in Goofeberries, Mal- 
lows, &e. the Plaits being not only divers in the fame Leaf, but of 
the fame Set continuant, and fo each Leaf gather'd up in five, feven 
or more Fouids, in the fame manner as our Gentlewomens Fans, 
Where either the thicknes of the Leaf will not permit a Fiat-Lap, or 
the fewnefé of their number, orthe fmalne of their Fibers, will allow 
the Rowi,there This may be obferved. Which is fometimes fingle, as in 
Bears-Ears, Arum, Flammula, Jerufalem Comflip, &c. Sometimes dou- 
ble, the two Rowls beginning at each edge of the Leaf; and meeting 
in the middle. Which again, is either the Fore-Rowl, or the Back 
Rowl. If the Leaf be defign’d to grow long, now we have the Back- 
Rowl, as in Docks, Sorrels, and the reft of this Kindred: as alfo in 
Primrofe, and other like Plamts. . For the iain Fibers, and there- 
with aconfiderable part of the Cortical Body {tanding prominent from 
the Back-fide of the Leaf, they thus ftand fecurely couch’d up be- 
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twixt the two Row/s ; on whofe fecurity the growth of the Leaf 
in length depends. But thofe of Bears-Ears, Violets, Doves Foot, 
Warden, and many more; upon contrary refpects; are rowled up in- 
wards. Laftly, there isthe Tre-Rowl, as in Fern; the Labels where- 





_of, though all rowled up to the maiz stem, yet could not ftand fo 


firm and fecure from the Injuries either of the Ground or Weather,unlefs 
to the Rowls in breadth, that by the length were fuper-inducd 5 
the Stalk, or main Stem giving the fame . Protection here, which in 
other Plazts by the Leaves, or fome particular Mantling, is contriv’d. 
Thefe, and other Foulds, See in the Figures belonging to the Firs 
art of the Fourth Wook. 

17. §. According to the Form and. Foulding of every Leaf or 
Germen, is its Protection order’d about fix ways whereof may be 
obferv'd 3 fe. by Leaves, Surfoyls, Interfoyls, stalks, Hoods and Mant- 
lings. Toadd to what we have above given, one or two Inftances. 
Every Bud, befides its proper Leaves, is covered with divers Leafy 
Paunieles. or Surfoyls;; which, what the Leaves are to-one another, 
are that to them all: For not opening except gradually, they admit 
not the Weather, Wet, Sun or Aer, toapproach the Leaves, except by 
degrees refpondent, and asthey are gradually inur’d to bear them, 
Sometimes, befides Surfoyls, there are alfo many Interfoyls fet betwixt 
the Leaves, from the Circumference to the Center of the Bud; as in 
the Hal. For the Fibres of thefe Leaves ftanding out fo far from a 
plain furface 5 they- would, ifnot thus fhelter’d, lie too much expos‘d 
and naked to the Severities of the Weather, Where none ofall the 
Protedions above-named,. are convenient, there the Membranes of the 
Leaves by continuation in their firft forming ( together with fome F7- 
bres of the Lignous Body) are drawn out into fo many Mazviles or 
Veils; asin Docks, Snakeweed, &c. For the Leaves here being but 
few, yet each Leaf and its Stalk, being both exceeding long; at the 
bottom. whereof the next following Leaf ftill fprings up; the form 
and pofture of all isfuch, as fuperfedes all the other kinds of Protecti- 
on, and fo each Leaf apart isprovided with a Ver toit {elf Thefe, 
and other Proteéfions, See in the Figures belonging to the Firft (art 
of the Fourth Wook. 

18. ¢ The Ufes of the Leaves, I mean in refpect of their fervice 
to the Plant it felf} are thefe- Firft, for Protection; which, be- 
fides what they give one to another, they afford alfoto the Flower 
and Fruit. To the Flower in their Foulds ; that being, for the moft 
part, born and ufher’d into the open Aer by the Leaves. To the - 
Fruit, when afterwards they are difplay’d, as in Strawberries, Grapes, 
Rajfps, Mulberries, &ce. On which, and the like, fhould the Sun- 
Beams immediately ftrike, efpecially while they are young, they 
would quite fhrivel them up; but being by the Leaves {creened off, 
they imprefs the circumjacent Aer fo far only as gently to warm the 
faid Fruits, and fo to promote their Fermentation and Growth. Ana 
accordingly we fee, that the Leaves above-named are exceeding large 
in propotion to the Fruits: whereas in Pear-trees, Apple-trees, 8c. 
the Fruit being of a folider Parexchyma, and fo not needing the like 
protection, are ufually equal with, and often wider in Diameter than 
the Leaves. 
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19. §. Another ufe is for Augmentation ; or, the capacity for 
the due {preading and ampliation of a Tree or other Plant , are its, 
Leaves. For hetein'the Ligvous Body being divided into {mall Fibres, 
and thefe running all along their lax and {pongie Parenchyma; they 
aré thus a Body fit'for the imbibition of Sap, and eafie Growth. Now 
the sap having a frée reception into the Leaves, it {till gives way to 
the ext fucceeding in the Branches and Truwk, and the voyding 
of the Sap in thefe, forthe mounting of that in the Root, and ingrefs 
of that in the Growad, But were there no Leaves to make a free 
reception of Sap, it muft be needs be ftagnant in all the Parts to the 
Root, and fo the Root being cloge’d, its fermenting and other Offices 
will be voyded, and fo the due Growth of the whole. As in the mo- 
tion of a Watch, although the original term thereof be the Spring, yet 
the capacity for its continuance in a due meafure throughout all the 
Wheels, is the free and eafie motion of the Ballance, 

20. §. Laftly, As the Leaves fubferve the more copious advance- 
ment, fo thehigher purity of the Sap. For this being well fermen- 
ted both in the Root, and in its Afcent through the Trwwk, and 
fo its Parts ptepar'd to a farther {eparation ; the grofler ones are 
{till depofited into the Leaves ; the more elaborate and effential only 
thus fupplied to the Flower, Fruit and Seed, as their convenient Alj- 
ment. Whence it is, that where the Flowers are many and large, in- 
to which the more odorous Particles are copioufly receiv'd, the green 
Leaves have little or no fmell sas thofe of Rofé-tree, Carnations, French- 
Marigold, Wood-bind, Tulips, &c. But on the contrary; where the 
Plomers are none, or fmall, the green Leaves themfelve are likewife of 
a ftrong favour as thofe of Wormwood, Tanfie, Baum, Mint; Rue; 
Geraninm Mofchatum, Angelica, and others. 





oAn Appendix. 


Of Thorns, Hairs and Globulets; 


Hovis ave of two kinds, Lignous and Cortical. Of the firt are 
fuch as thofe of the Hawthorn, and are conftituted of all the 
fame fubftantial Parts whereof the Germen or Bud it felf, andin a 
like proportion: which alfo in their Infancy are fet with the refem- 
blances of divers minute Leaves. Ofaffinity with thefe are the Spinets 
or Thorny Prickles upon the Edges and Tops of divers Leaves, as of 
Barbery, Holly, Thiftle, Furze, and others 5 all which I think ate the 
filamentous extremities of the Lignous Body theathed in the Shiv, But 
this principal differnce betwixt a Bud and thefe Lignous Thorns, isob- 
fervable; That the Bud hath its Original from the Inner part of the 
Lignous Body, next the Pith: But thefe Thorzs, from the outer, and 
lefs fecund Part ; and fo produceth no Leaves, but is, as it were, the 
Mola of a Bud; 
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2. _§. Cortical Thorns are fuch as thofe of the Rasberry Buth, be- 
ing nor, unlefs in a moft extraordinary {mall and invifible proportion 
propagated from the Ligwous Body, but as, it feems, wholly from the 
Cortical and Ski, or from the exteriour part of the. Bargue. 

3. §. The Growth of this Thorw may farther argue what in the 
Second Chapter we fappoleds fe. That ae the proper Tendency of the 
Liguous Body, isto Ajcends {0 of the Cortical to Defcend. For asthe 
Lignous Thorv, like other Parts of the Truxk , in its Growth afcendss 
This, being almoft wholly Cortical, pointeth downdward, The ufe of 
Thorus the Ingenious Mr. Sharrock hath ob{eved. 

4. §. Upon the Leaves of divers Plants two Produdfions thew 
themfelves, jc. Hairs and Gloubulets, Of Hairs, only one kind is 
taken notice of ; although they are various. Ordinarily they are of 
a Simple Figure ; which when fine and thick fet, as on molt Huiry 
Buds or fine and Jong, as on thofe of the Vize, we call them Dowz, 

5. §. But fometimes they are Branched ont, from the bottom to the 
top, reciprocally on every fide, in fome refemblance to a Stags Horns 
asin Mullen. And fometimes they are Affral, as upon Lavender, and 
fome other Leaves, and efpecially thofe of Wild Ohve ; wherein every 
Hair rifing in one round entire Bafis alittle way above the furface of 
the Leaf; is then difparted, Star-like, into feveral, four, five or fix 
Points, all {tanding at right Angles with the faid perpendicular Bafis. 

6. §. The Ufes of Hairs are for Diftinéfion and Protedion. That 
of Diftinttion is but fecondary, the Leaves being grown to a confide- 
rable fize. That of Proteéfion is the prime, for which they were ori- 
ginally form’d together with the Leaves themfelves, and whofe {er- 
vice they enjoy in their Infant-eftate : For the Hzirs being thenin form 
of a Dowz, always very thick fet, thus, give that Protedéion to the 
Leaves, which their exceeding tendernefs then requires; fo that they 
feem to be vefted with a Coat of Frize, or to be kept warm, like 
young and dainty Chickens, in Wool. 

7. §- Globulets are {een upon Orach, both Garden and Wild 5 
and yet more plainly on Mercury or Bonus Henricus. In thee, grow- 
ing almoft upon the whole Plant, and being very large, they are by 
all taken notice oft 

8. ¢. But ftri& Obfervation difcovers, that thefe Globulets. are 
the natural and conftant OfF {pring of very many other Plants. Both 
thefe Globulets, and likewife the diverfity of Hairs, I find that Mr. 
Hook hath alfo obferved. I take notice, that they are of two kinds ; 
Tranfparent, asupon the Leaves of Hy/op, Mint, Baume, and many more 
White, as upon thofe of Germander, Sage, and others, All which, 
though the naked Eye will difcover, yet by the help of Glaes we 
may obferve them moft diftinély. The ufe of thefe we fuppofe the 
fame, in part, with thofe of the Flower, whereof we {hall {peak. 
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CHAP. V. 
Of the FLOWER. 


pry, E next ptoceed to the Flower. The general Parts 
4, whereof are moft commonly three; fc. the Ex- 
palement, the Foliation, and the Attire. 

. 2. §. The Empalement, whether of one or more 
a pieces, I call that which is the utmoft Part of the 
Flower, encompafling the other two. “Tis com- 

Ha! ESUSUEE pounded of the three general Parts, the Skin, the 
Cortical and Lignous Bodies, each Empaler (where there are divers) 
being as another little Leaf’; as in thofe of a Quince-Flower, as oft 
as they happen to be overgrown, is well feen. As likewife in the 
Primrofe, with the green Flower; commonly fo call’d, though by a 
miftake: For that which feems to be the Flower, is only the more 
flourithing Empalement, the Flower it {elf being White. But the con- 
tinuation of all the three aforefaid Parts into each Empaler, is difco- 
verable, I think, no where better than in an Artichoke, which is a 
true Flower, and whofe Empalers are of that amplitude, as fairly to 
fhew them all: As alfo, that the Original of the shiz of each Empaler 
or Leaf is not diftiné& from that of the reft5 but to be all one piece, 
laid in fo many Plats or Duplicatures, as there are Leaves, from the 
outermoft to the inner and moft Central ones, 

3. §. The Defign of the Empalement, is to be Security and Bands 
tothe other two Parts of the Flower : Tobe their Security before its 
opening, by intercepting all extremities of Weather : Afterwards to be 
their Bazds, and firmly to contain all their Parts in their due and 
moft decorous poftnre: fo that a Flower without its Empalement, 
would hang as uncouth and taudry, as a Lady without her Bodies. 

4. §. Hence we have the reafon why it is various, and fometimes 
wanting. Some Flowers have none, as Tvkps; for having a fat and 
frim Leaf, and each Leaf likewife {tanding on a broad and ftrong Ba- 
fs, they are thus fufficient to themfelves. Carzations, on the con- 
trary, have not only. an Eypalement, but that (for more firmitude ) 
of one piece: For otherwife, the Foot of each Leaf being very long 
and f{lender, moft of them would be apt to break out of compaf : 
yet isthe top of the Ezpalement indented alfo; that the Indentments, 
by being lapp’d over the Leaves before their expanfion, may then 
protect them; and by being fpread under them afterwards, may bet- 
ter fhoulder and prop them up. And if the Feet of the Leaves be 
both long and very tender too, bere the Evspalement is numerous, 
though confifting of feveral pieces; yet thofe in divers Rounds, and 
all with a counterchangeable refpect to each other ( which alfo the 
Learned Sir Thomas Brown obferves ) as in all Kwapweeds, and other 
Flowers ; whereby, how commodious they are for both the aforefaid 
ends, may eafily be conceiv’d ; and well enough exemplified by the 
Scales of Fifhes, whereunto, as to their pofition, they have not an 
unapt refemblance. 





L 2 5. §. 
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5. § THE FOLIATION alfo, isof the fame fubf{tantial Nature 
with the green Leaf; the Membrave, Pulp, and Fibres whereof, be- 
ing, asthere, fo here, but the continuation of the Sk, the Cortical 
and Lignous Bodies. 

6. §. The Foulds of the Flower or Foliation are various, as thofe 
of the green Leaf; but fome of them different. The moft general 
are, Firft, The Clofe-Couch, asin Rofes, and many other double Flow- 
ers. Then the Concave-Couch, as in Blattaria flore albo. Next the 
Plait, asin fome of the Leaves of Peafé-Blooms, in the Flowers of Cori- 
ander, &e. which is either fingle, asin thofe nam’d 5. or double, as in 
Blew-Bostle, Ffacea, and more of that rank. Next, the Couch, and 
Plait together in the fame Flower, as in Marigolds, Duiffes, and all 
others ofan agreeing form: where the firft apparent Fowld or Com- 
pofture of the Leaves is in Couch; but the Leaves being erect, each 
likewife may be feentolie in a double Plait within it felf Then 
the Row!, asin the Flowers of Ladies-Bower, the broad top of each 
Leaf being by a double Row! foulded up inwardly. Next, the Spire, 
which is the beginning,of a Rowl; and may be feen in the Flowers 
of Mallows, and others. Laftly, the Plt and Spire together, where 
the Part analogous to the Folsation, is of one piece, the Plaits being 
here laid, and fo carried on by spiral Lines to the top of the Flower, 
as is in divers, andI think, in Conxvelvulus Doronici folio, more cle- 
gantly feen. Thefe and other Foulds, See in the Figures belonging 
to the Second jpart of the Fourth Wook. The reafon of all which 
varieties , a comparative confideration of the feveral Parts of the 
Flower may fuggeft. [le only mention, That no Flower, that I find, 
hath a Back-Rowl, as hath the green Leaf. For two Reafons ; becaufe 
its Leaves have not their Fébres ftanding out much on their backfide, 
as the green Leaves have; and becaufe of its Aftire, which it ever em- 
bofomes, and cannot {0 well do it by a Bach-Rowl. 

7. §. Whe ufual Protections of Flowers by the Precedents are ex- 
prefsd, fc. Greee Leaves and Empalements. Some have another more 
peculiar, that isa double Veils as the Spring-Crocus. For having no 
Evpalement,and ftarting up early out of the Afsuld,even before its Green 
Leaves, and that upon the firft opening of the Spring; left it thould 
thus be quite ftarved, “tis born fwath’d up in a double Blanket, or 
with a pair of Sheets upon its Back, 

8. §. The Leaves of divers Flomers at their Bafis have an hairy 
Taft; by which Tufts the Concave of the Empalement is filled up ; 
That, being very choice and tender, they may thus be kept in a gen- 
tle and conftant Warmth, as moft convenient for them. 

9. §. The Leaves of the Flower, though they are not hairy all 
over, yetin fome particular parts they are often fet with a. fine 
Downy Velvet; that, being by their thape and pofture in thofe 
parts contiguous to their delicate and tender Attire, they may thus 
give it a more foft and warmer touch. Thus in the Flower of Ladies 
Bower, thofe parts of its Leaves which row! inward, and lie contiguous 
to the Aitire, are Downy 3 whereas the other Parts are fmooth or 
bald : So the Flowers of Peafe, spanifh Broom, Toad-Flax, and many 
others, where contiguous to their Aftires, are deck’d with the like 
Fairy Velvet. 





10. §. 
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To. g. As upon the Green Leaves, fo upon the Flowers are 
Globulets fomtimes feen 5 as upon the backfide of that of Evala. On 
none more plainly than that kind of Blattaria with the white Flower s 
where they are all tranfparent, and growing both on the Stalk and 
Leaves of the Flower, each thewing likewife its Peduzcle whereon it 
is erected. 

11. §. The ufe of the Flower, or the Foliation whereof we now 
fpeak, ( that.is, as to its private fervice.) is for the proteGion of 
the Aitire 5 This, as its under, and the Empalement as its upper Gar- 
ments. As likewife of the Fruit: The neceflity of which Service, in 
fome Cafes, by the different fituation of the Flower and Fruit, with 
refpe& to each other, is evident 5 Apples, Pears, and feveral other 
Fruits, {tanding behind or under the Flower but Cherries, Aprecots, 
and divers others, within it. For thefe. being of a very tender and 
pulpous Body, and withal putting forth with the colder part of the 
Spring 5 could not weather it out againft the Variations and Extre- 
mities of the Air, (as thofe of a more folid Parenchyma can ) except 
lodged up within their Flowers. : 

12. §. And as the Flower is ferviceab!= to the fafety of the 
Fruit, {0 is it to its growth; fc. in its Infancy, or Embryo-eftate 5 
for which purpofe, as there is a Flower, fo that Flower is greater or 
lefs, according as the nature of the Fruit to which it belongs, and 
the plenty of the Sap by which the Fruit is fed, doth require. 
Thus, where the young Frat is of a folider Subftance and the afcent 
of the Sap lefs copious, were there here no Flower to promote the 
faid afcent thereof into the Fruit ( in the manner as is effected by the 
Green Leaves ) it muft needs pine and die, or prove lef kindly. ‘On 
the contrary, fhould the Flower be over-large, it would not only 
promote the afcent of the Sap up to the Fruit, but being as yet over- 
proportionate to it, would likewife it felf exhauft the fame Sap, as 
faft as afcendent 5 like a greedy Nurfe, that prepares the Meat for her 
Child, and then eats it up her felf Thus we fee Apples and Pears, 
with a Flower of a moderate Size 5 like their Body, of a middle Con- 
ftitution, and their sap, ofa middle quantity: But Quinces, being 
more folid, befides that they have as great a Flower, the Ingqalers of 
their Flower alfo thrive fo far as to become handfom Leaves 3 con- 
tinuing alfo after the Flower is fallen, firm and verdent a great while5 
folong, till the Frat be able to provide for it fel On the other 
hand, Plums being more tender and Sappy than Appels and Pears, be- 
fides that their Evspalers are much alike, their Flower is \e&. and Goof- 
berries and Currans, which are ftill more Pulpy, and the courfe of the ’ 
Sap towards them more free, have yet a Flower far lef. And Grapes, 
whofe sap is {till of quicker Afcent, have fcarce any Flower at all ; 
only fome fmall_refemblance thereof, ferving juft upon the fetting of 
the Fruit, and no longer. 












































13. §.. THE ATTIRE, I find to be of two kinds, Seminiforme, 
and Florid, That which I call Seminiforme, is made up oftwo general 
Parts, Chives and Semets, one upon each Chive. Thefe Semets Cast 
take leave'to call them ) have the appearance, efpecially in many 
Flowers, of fo many little seeds + but are quite another kind of Body. 
For, upon enquiry, we find, that thefe Semets, though they feemto 
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be folid, and for fome time after their firft formation, are entire; yet 
are they really hollow 5 and their fide, or fides, which were at firft 
entire, at length crack afunder: And that moreover the Concave of 
each Semet is not a meer vacuity, but fill’d up with a number of minute 
Particles, in form of a Powder. Which, though common to all Sevsets, 
yet in fome, and particularly thofe of a Tulp or a Lilly, being larger, 
ts more diftinG@ly obfervable. 

14. §. Thefe Semets are fomtimes faftned fo, as to ftand erect 
above their Chive, as thofe of Larks-heel. Somtimes, and I think ufa- 
ally, fo as to hang a little down by the midle, in the manner and figure 
of a Kidney 5 as in MaHows, Their Cleft or Crack is ometimes fingle, 
but for the moft part double: At thefe Clefts it is that they disburfe 
their Powders; which as they ftart out, and ftand betwixt the two 
Lips of each Cleft, have fome refemblance to the common Sculpture 
of a Pomegranate with its Seeds looking out at the Cleft of its Rind. 
This muft be obferv’d when the Clefts are recently made, which ufu- 
ally is before the expanfion of the Flower. 

15. §. The Particles of thefe Powders, though like thofe of 
Meal or other Dutt, they appear not eafily to have any relugar fhape ; 
yet upon ftrict obfervation, efpecially with the affiftance of an indi- 
fferent Gla/s, it doth appear, That they are a Congeries, ufually, of 
fo many perfect Globes or Globulets; Sometimes of other Figures, but 
always regular. ‘That which obfcures their Figure is their being fo 
fall: In Dogs-Mercury, Borage, and very many more Plants, they 
are extreamly fo. In Mallows, and fome others, more fairly vifible. 

16. §. Some of thefe Powders, are yellow, as in Dogs-Mercury, 
Goats-Rue, &c. and fome of other Colours: But moft of them I 
think are white; and thofe of yellow Henbane very elegant; the dis- 
burs'd Powers whereof, to the naked eye, are white as Suow 5 but each 
Globulet, through a Glafs, tranfparent as Cryftal; which is not a 
fallacy from the Glas, but what we fee in all tranfparent Bodies what- 
foever, lying in a Powder or fmall Particles together The Parts of 
this Attire, fee in Tab. 4. But efpecially, in the Figures belonging 
to the Second Wart of the Fourth Wook, 

17. §. The Florid Attire, is commonly known by the blind and 
rude Name of Thrums 5 as in the Flowers of Marigold, Tanfie, &c. 
How in adequate its impofition is, obfervation will determine. For the 
feveral Thrums or rather Suits, whereof the Attire is made up, how- 
ever elfe they may differ in various Flowers, in this agree, that they 
_ are ever confiftentof more than one, fometimes of Two, and for 
* the moft part of Three Pieces ( for which I call them Suits ) and each 
Piece of a different, but agreeable and comely form. 

18. §. The outer Part of every Suit, is its Floret : whofe Body 
or Tube is divided at the top ( like that of the Cowflip ) into five 
diftina Leaves. So that a Floret, is the Epitome of a Flomer - and 
is all the Flowerthat many Plants, as Mugwort, Tanfie, and others, 
have. What the Learned Sir Thomas Brown obferveth of the 
number Five, as to the Leaves of the Flower, is {till more univerfally 
holding in thefe of the Floret. 

19. §. Uponthe Expanfion of the Floref; the next Part of the 
Suit is from within its Tube brought to fight 5 which we may ( with re- 
{pect to that within it ) call the sheath. For this alfo, like the Floret, 


is 











Book I. of Plants. 


isa Concave Body; mits fhape very well refembling the: Fiftulous 
Pouches of Wake-Robin, or of Dragon. 

20, §. The Sheath, after fome time; dividing at the top, ftom 
within its Concave the Third and innermoft part of the Swit, ce. . the 
Blade advanceth and difplayes it felf This Part is not hollow, as 
the other two, but folid; yet at itsPoint, iscommonly, divided into 
two_ halves. 

21. §. About the faid Point efpecially, there appears, Globulets, 
which are of the fame nature with thofe of a semet, though not fo 
copious. So that all Flowers have their Powders or Globulets. The 
whole 4ttire may in Affer Per, Blewbottle, &c. where the Suits are 
large, be plainly obferved without a Glafs. The Parts of this Attire, 
See in Tab, 4. But efpectally in the Figvres belonging to the Second 
Bart of the Fourth Wook. 

22. §. The ufe ofthe Attire, how contemptibly foever we may 
look upon it, is certainly gredt. And though for our own ufe we 
value the Leaves of the Flower, or the Foliation, moft; yet of all 
the three Parts, thisin fome refpeéts is the choyceft, as for whofe 
fake and fervice the other two are made. The ufé hereof, as to 
Ornament and DiftinGion, is unqueftionable 5 but is not all. As for 
Diftin@ion, though, by the help of Glafes, we may make it to ex- 
tend far; yet in a paffant view, which is all-we ufually make, we 
cannot fo well. _ As for Ornament, and particularly in reference to the 
Semets, we may ask, If for that meerly thefe were meant, then why 
fhould they be fo made asto break open, or to contain any thing 
within them > Since their Beauty would be as good if they were not 
hollow ; and is better before they crack and burft open, than after- 
wards. 

23. g. Other ufes hereof thetefore we muft acknowledge, and 
may obferve. Oneis, for food ; for Ornament and Diftinétion to 
us, and for Food to other Avimals. I will not fay, but thatit may ferve 
even to thefe for Diftinétion too, that they may be able to know one 
Plant from another, and in their flight or progre&S fettle where they 
like beft : and that therefore the varieties of thefe{mall parts are many, 
and well obferved by them, which we take no notice of. Yet the 
finding out of Food is but in order to enjoy it: Which, that it is 
provided for a vaft number of little Animals in the Attires of all 
Flowers, obfervation perfwades us to believe. -For why elfe are they 
evermore here found? Go from one Flower to another, great and 
{mall, you fhall meet with none untaken up with thefe Guefts. In 
fome, and particularly the Suz-Flower, where the parts of the Aftire, 
and the Azimals for which they provide, are larger, the matter is more 
vifible, We muft not think, that God Almi,bty hath left any of the 
whole Family of his Creatures unprovided for; but as the Great 
Mafter, fome where or other carveth out to all; and that for a 
great number of thefe little Folk, He hath ftored up their peculiar 
provifions in the Aftires of Flowers ; each Flower thus becoming their 
Lodging and their Dining-Room, both in one. 

24. §. Wherein the particular parts of the Attire may be more dif 
tingly ferviceable, this to one Avimal, and that to another, [ cannot 
fay: Or to the fame Avimal, asa Bee, whether this for the Howey, ano- 


ther for their Bread, a third forthe Wax: Or whether all only re 
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from hence fome Juice 5 or fome may not alfo carry fome of the Parts, 
as of the Globulets, wholly away. 

25. g. Or laftly, what may be the Primary and Private Ufe of 
the Aitire( for even this abovefaid, though great, yet is but Secon- 
dary.) [now determine not. 








CHAP. VL 
Of the FRUIT. 


“8 HE, general compofition of all Fruits is one, 
S\F that is, their Efential and truly Vital Parts, 
th are in all the fame, and but the continuation 
of thofe which in the other Parts of a Plant, 
3 we have already obferved. Yet becaufe by 
' the different Conftitutions and Tinttures of thefe 
Nx Parts, divers confiderably different Fracts re- 

Kee WweoOF falc; I thall therefore take aparticular view 
: ' of the more known and principal of them, _/e. 
Apples, Pears, Plums, Nuts and Berries. 





2. §. AN APPLE, if cut traverfe, appears conftitued of four 
diftin@ Parts, the Pilling, the Parenchyma, Branchery, and Ceare. "The 
Pilling is only the fpreading and dilatation of the Skin, or utmoft 
part of the Bargve in the Branch. The Parenchyma, when full ripe, 
isa tender delicate Meat. Yet as the Pilling is but the Continuation of 
the utmoft part ofthe Barque 5 fois this, but the continuance and am- 
pliation, or ( as I may call it _) the {welth and fuperbience of the In- 
ver Part thereof; whick upon obfervation of a young and Infant- Apple 
efpecially, is evident. Thus we fee the Pith, which is often tough 5 
in many Roots, as Parjneps, Turneps, &c. is tender and edible. So 
here, the Parenchyma, though originally no. more than the Bargue , 
yet the copioufnels and purity of its Sap being likewife effectual to 
the largnefs and finenefs of its growth, it thus becomes a foft and tender 
meat. The Branchery is nothing elf but the Ramifications of the Lig- 
nous Body througbout. all the parts of the Parenchyma; the greater 
Branches being likewife by the Ivofiulations of the lefS(.as in the Leaf) 
united together. The main Branches are ufually Twenty : Ten are 
{pred and diftributed through the Parenchyma, moft of them, enarch- 
ing themfelves towards the Cork or Stool of the Flower : The other 
Ten, running from the stalk in a direGer Line, at laft meet the for- 
mer at the faid Cork, and are there ofculated with them. Of thefe 
latter, five are originated from one 5 which running along the Center 
ofthe stalk, and part of the Parenchyma of the Fruit, 1s therein at 
lat divided. To thefe the Coats of the Kerzels are faftned. So that 
whereas moft of thefe Branches were originally extended even be- 
yond the Frat, and inferted into the Flower for the due growth 

there- 
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thereof; the Fruit afterwards growing to fome head, and {o inter- 
cepting and preying upon the Aliment of the Flower, ftarves that 
and therefrom fuperfedes the fervice of the faid Branches to it felf, 
fifteen for its Parenchyma, and five for its Seed. The Coar is origina- 
ted from the Pith; for the Sap finding room enough in the Parenchyma, 
through which to difpence it felf all abroad, quits the Pith, which 
thereby hardens into a Coar. Thus we fee the Infértions, although 
originate from the Cortical Body, yet their Parts being, by the Izof- 
culations of the Lignous, fo much comprefsid and made to co-incide 
together, they become a Body very compact and denfe. And in the 
Barque the fame thing is effected by Arefatfion only, ora meer voydance 
_ofthe Sap 3 the Iver Part whereof,though foft and fappy, yet its fuper- 
ficial Rind is often fo hard and fmooth, that it may be fairly writ up- 
on. The Parts of an Apple, See in the Figures belonging to the Third 
JPart of the Fourth Book, 


3. §. IN A PEAR thereare five diftintt Parts, the Piling, the 
Parenchyma, Branchery, Calculary, and Acetary, The three former are 
here and in an Apple much alike ; faving that here the Juwer or Seed- 
Branches ordinarily ftand double. The Caleulary ( moft obfervable 
in rough-tafted, or Choak-Pears ) isa Congeries of little ftony Kvots. 
They are many of them difperfed throughout the whole Parenchyma: 
But lying more continuous and compact together towards the Center 
of the Pear, furround the Acetary there, in a fomewhat Globular Form, 
About the Stalk they ftand more diftant; but towards the Cork or 
Stool of the Flower, they ftill grow clofér, and there at laft gather 
(almoft ) into the firmitude ofa Plum-ftone it felf. Within this lies 
the Acefarys ‘tis allways four, and by the bounding of the Calcwlary 
of a Globular Figure. “Tis a fimple Body, having neither any of the 
Lignous branched in it, nor any Calculous Knots. It is of the fame fub- 
ftantial nature withthe outer Parenchyma; but whether it be abfo- 
lutely one withit, or bederived immediately from the Pith, my En- 
quiries yet made, determine not. 

4. §. The Original of the Calculary I feem to have neglected, But 
hereof we may here beft fay, that whereas all the other Parts are Er 
featial and truly Vitals the Calenlary isnot: but that the feveral Kwots 
whereof it confifts, are only fo many meer Coneretions ox Precipitations 
out of the Sap; asein Urines, Wines, and other Liquors, we often 
fee. Andthat the Precipitation is made by the mixture and re-aCtion 
of the Tixdures of the Lignous and Cortical Bodies upon each other: 
Evenas all Vegetable Nutrition or Fixation of Parts is alfo made by the 
joynt efficiency of the two fame Tiniures, as hath been faid. Hence 
we find, that as the Acetary hath no Branches of the Lignous Body, fo 
neither hath it any Kwots. Hence likewife it is, that we have fo dif- 
ferent and contrary a taft in the Parenchymabeyond the Calculary, from 
that inthe Acetary : For whereas thisis four, that, wherein the faid 
Precipitations are made, is {weet 5 being much alike effect to what we 
find in mixing of Corals, &c. with Vinegar or other acid Liquors, The 
Parts ofa Pear, See in Tab. 4. But efpecially in the Figures belonging 
tothe Third Patt of the Fourth Wook. 
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5. §. IN A PLUM (to which the Cherry, Apricot, Peach, Wal- 
nut, &c. ought to be referr’d) there are four diftin& Parts, the Pilling, 
the Parenchyma, Branchery and Stone. The Pilling and Parenchyma are, 
as to their Original, with thof of an Apple or Pear, both alike. As 
likewife the Bruchery but differently ramified. In Plums (1 fap- 
pofe all) there are five main Out-Branches, which run along the Sure 
face of the Stone from the Bafis to the point thereof, four of them by 
one Ridge, and one by the other oppolite to it. In an Apricot there is 
the fame number, but the fingle Brazch runsnot upon the Surface, but 
through the Body of the Stowe. There are likewife two or three 
fimaller Branches, which run in like manner under the other Ridge for 
fome fpace, and then advancing into the Parexchyma, therein difperfe 
themfelves,: Thefe latter fort in Peaches are numerous throughout. 

6. §. But notwithftanding the different difpofition of the Brazches 
ofthe Fruits aforefaid 5 yet is there one Branch difpos'd in one and 
the fame manner in them all. The entrance hereof into the Stove is at 
its Bafis; from whence running through its Body, and ftill inclining 
or arching it {elf towards its Concave, is at laft, about its Cove, there- 
into emergent, where the Coats of the Seed are appendent to it. Of 
the Seed-Branch ‘tis therefore obfrvable that after its entrance in: 
to the Fruit, “tis always prolonged therein to a confiderable length; 
as is {een not only in Apples, &c. where the Seed ftands a good diftance 
from the Stalks but’ in Plums likewife, where it ftands very near it 5 
in that here the Seed-Branch, as is {aid, never {trikes through the stoxe 
into the Coats of the Seed direGly, but runs through a Chanel cut in 
the Stoze, till it iffues, near the Cove, into the Concave thereof. 

7. §. The Stone though it feem a fimple Body, yet it is compoun- 
ded of different ones. The Inner Part thereof, as it is by far the thin- 
neft, fo is ic the moft denfé, white, fmooth and fimple. “The Original 
is from the Pith; difficult, but: curious to obferve: For the Seed- 
Branch, not ftriking direGly and immediately quite through the 
Bafis of the Stone, but in the manner as is above defcribed, carries a 
confiderable Part of the Pith, now gather’d round about it, as its Pa- 
renchyma, along with it felf ; which upon its entrance into the concave 
of the Stoze about its farther end, is there in part fpread all over it, as 
the Lining thereof: The outer and very much thicker Part, confift- 
eth partly of the like Precipitations or concrete Particles, asina Pears 
being gathered here much more clofély, not only to a Contiguity, but 
a Coalztion into one entire Stone 5 as we {ee in Pears themfelves, efpeci- 
ally towards the Cork , they gather into the like Stonine@; or as a 
Stone, Mineral, or Animal, is oftentimes the produc of accumulated 
Gravel. But as the Parenchyma is mixed with the Concretions in the 
Calculary, fo is it alfo, though not vifibly, with thefe in the stoze, 
the ground of the Stone being indeed a perfeét Parenchyma 5 but by 
the faid Concretions fo far alter’d, as to become dry, hard and un- 
diftinguifhable from them. All which Particulars » are obfervable 
only i the feveral degrees of Growth in the young Fruit. ‘And are 
reprefented in Tab. 4. But efpecially by the feveral Figures belonging 
to the Third and Fourth \arts of the Fourth Wook. 
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8. g. IN A NUT (to which an Akers is analogous ) there aré 
three general Parts, the Cap, Shell, and Pith. The Cap is conftituted 
of a Pilling and Parenchyma, derived from the Barque; and Ramulets 
from the Lignous Body of the Branch. The Shell likewife is not one 
fimple Body, butcompounded. The Superficial Part thereof is ori- 
ginated from the Pilling or Skinz of the Cap, from the infide whereof 
it is, in a Duplicature, produc’d and {pred over the Shel Which, if 
you look at the Bafs of the Shel/,is farther evident: for that being con- 
tinuous with the Parexchyma of the Cap,without the interpofure of the 
Skin, the faid fuperficial Part is there wanting. The thicker and inner 
Part of the shel/ confifteth of the fame, Parenchyma as that of the Cap, 
with a Congeries of Precipitations filled up, asin a Stone. And as the 
Lignous Body is branched in a Stone, fo, with fome difference, in a 
Shell, The onter Branches or Ramulets are numerous; each iffuing out 
of the Parenchyma of the Cap, and entring the shel/ at the Gircnmfe- 
rence of its Bafis, and fo running betwixt its fuperficial and inne? 
Parts towards the Cone, round about. The Inner or Seed-Branch is fin- 
gle, entring in, asdothe other, at the Bas of the Shell, but at the 
Center thereof: from whence it runs, not through the Shell, as in 
Plums through the Stone; but through-the Pith, as far as the Cone; 
where the Coats of the Seed hang appendent to it. The Pith whether 
derived from the famie part both in name and nature in the Branch 
and Stalk or from the Cortical Body, I yet determine not. The 
Parts of a Nut, Sce inthe Figures belonging to the Third Part of the 
Fourth Wook, 


9. § A BERRY, as a Goofeberry (to which Corinths, Grapes 
Hips, &c. are to be referr’d ) confifteth, befides the Seed, of the 
three general Parts, Pilling, Parenchyma and Branchery.. The Pilling 
is originated as in the foregoing Fruits. The Parenchyma is double, 
as likewife in fome other Berries. The outer is commonly, together 
with the Pilling, call’d the skin, and is that part we {pit out, being 
of a four taft. Now as the Pilling is originated from the ovter, fo this 
from the inner Part of the Barques and accordingly the Pores thereof 
may be obférved plainly of a like thape with thofe both of the Cor- 
tical Body and Pith. The Inner or Pulp is of a (weet tafte, and is 
the Part we eat: It isof a Subftance fo laxe and tender, as it would feem 
tobe only a thicker or jellied Fuice ; although this likewife be a true 
Parenchyma, fomething like that of an Orange or Limon, with its 
Pores all fill’d up with Liquor. The Branchery is \ikkewile double : 
The Exterior runs betwixt the Pilling and Outer Parenchyma in arched 
Lines, from the Stalk to the Stool of the Flower. Thele outer Bran- 
ches, though of various number at the Stalk, yet at the Cork are 
ufually ten principal ones; five for the five Leaves of the Flower; 
and five for the Attire. The Inmer main Branches are two; diametrical- 
ly oppofite to each other, and at the cork with the othet inofeulated: 
From thefe two are branched other fimaller, every one having a Seed 
appendent to it, whofe Coats it entreth by a double Filament, one at 
the Bafis, the other at the Cone. They are all very white and tur- 
gent, and bya flaunt cut, may be obfeiv'd concave; thus reprefent- 
ing themfelves analogous to fo many true fperniatich Veffels. ‘The 
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Parts of a Goofeberry, See in the Figures belonging to the Third 
Part of the Fourth Waok. 

to. §. The Ufes of Fruits are for May, (fometimes alfo other 
Animals, as are Akerns and Haws) and for the Seed. For Mazz, they 
are fo varioufly defirable, that till our Orchards and Store-Chambers, 
Confettioners-Stoves and Apothecaries-Shops, our Ladies Cloféts, their 
Lables or Hands are empty of them, I fhall not need to enquire for 
what. If it be asked, how the Fruit becomes, generally above all 
the other Parts, fo pleafant a Meat? It is partly from the Sap, the 
grofler portion thereof being depofited in the Leaves, and fo the 
purer hereunto reférved. Partly from the Globular Figure of the 
Fruit. For the Sap being thus in a greater quantity herein, and in 
all Parts equally diffus'd, the Concoétion hereof, as ina Veffel, is with 
greateft advantage favoured and promoted. Wherefore all Fruits, 
which we eat raw, how {mall foever, are ofa Globular Form, or 
thereunto approaching; and the nearer, the delicater ; among{t Ap- 
ples, the Pipiz 5 among{t Pears, the Burgundians and amongft all 
Fruits, the Grapes and among{t Grapes, the roundeft, are of all, the 
moft dainty. 

tr. §. The vifible caufe of this Globular Figure, is the Flower ; 
or the Inofculation ofall the main Branches at the Stool of the F, lower ; 
and upon the fall of the Flower, the obtufenef%, and with Wind and 
Sun, asit were the feaing of their feveral ends: For thus the Sap 
entering the Frat, being not able to effect, either a Difunion, or a 
Shooting forth of the faid Branches, and fo to carry on their Growth 
in length; they muft of neceffity be enarch’d, and with the Paren- 
chyma more and more expand themfelves. Whereas were they 
difpofed and qualified otherwife, than as is faids inftead of forming 
a Fruit within bounds, they would run out into all extravagance, and 
even into another little Zveeor Leafy Growth. 

12. §. Tothe Seed, the Fruit is ferviceable; Firft, in order to 
its being fupply’d with a due and moft convenient Sap, the greater 
part thereof, and that which isle elaborated, being, in its paflage to- 
wards the Seed, thereinto received ; the Fruit doing the fame office 
to the Seed, which the Leaves doto the Fruit ; the Sap in the Fruit 
being, in a laxe comparifon, as the Wine 5 and that for the Seed, a 
{mall part of the higheft Spirit rectified from it. 

13. §. So likewife for its Proteétion, in order to the profperous 
carrying on arid perfeGting of its generation, and fecurity being per- 
fected. Which protection it gives not only tothe Seminal Sap and Seed 
it (elf but ever alfo to its Seed-Branch.’ Thus we fee an Apple, be- 
fides that it is it felf of ample compa, for the fake of its Seed, hath 
likewife its Coars as if it were not fufficient, that the Walls of their 
Room are fo very thick, unleft alfo wainfcoated. In a Pear again, 
where the Parenchyma is of lef compafs than that of an Apple, to what 
protection this affords, that of the Calculary is fuper-added. But in a 
Plum, where the Parenchyma is exceeding tender, and in a Peach, which 
hangs late, and till Autumn Frofts approach, we have not only the 
Rubbith of a Caleulary, but ftout Stone-Walls. Within which alfo, 
not only the Seed it If, but the seed-Branch is evermore immur’d. 
Laftly, in a Nut, where the Shel/ being not furrounded with a Paren. 
ebyma, that protection is wanting without, ’tis anfwer'd by an ample 

Pith 
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Pith within it; and the Seed-Branch likewife included, not meerly 
in the Body of the Shell, as ina Plu, but within the Pith it el£ 
So neceffary is this defign, that what the Hen by Incubation or 


Hovering, is to the Egg or Chick 5 that the whole Fruit, b : 
henfion , "is to the Seed. 4 : wit, by compre 








CHAP. VIL 
Of the SEED, in its State of Generation. 






§ the Original, fo the Ultimate end and PerfeGtion 
of Vegetation is the Seed. How it is the former, and 
in its {tate apt for Vegetation,hath already been een. 
How the latter, and in its ftate of Generation, we 
fhal} now laftly enquire. In doing which, what in 
the other ftate, was either not diftin@ly exiftent,or 

&§ not fo apparent, or not fo intelligible, will occur. 

2. §. The two general Parts of the Seed are its 

Covers and Body. The Covers inthis eftate are ufually Four. The out- 

moft, we may call the Café. “Tis of a very variousform 5 fometimes a 

Pouch, as in Nafturtinm, Cochlearia 5 aCod, as in all Pulfe, Galega ; 

fometimes not entire, but parted, or otherwife open, as in Sorrel, 

Kxotgrafs, withmany other forms: I think alwaies more heteroge- 

neous to that of the seed, by which it differs from the proper Coats. 

To this the Caps of Nuts, and the Pareschyma’s of other Fruits are 

analogous. : 

3. §- The two next are properly the Coats. Ina Bea efpecially, 
and the like; from whence; to avoyd Confufion, the denommation 
may run common to the refponding Covers of other Seeds. ‘The Co- 
lour of the outer, is of all degrees,from White to the Blacknefs of Jett. 
It’s Figure fometimes Kidney’d, as in Alcea, ‘Behen, Poppy 3 Triangu- 
lar, asin Polygonatum, sorrel 5 Spherically triangular, in Mentha,Me- 
liz; Circular, in Lencoium, Amaranthus 3 Globular, in Napus, Afpe- 
rula 5 Oval, in Speculum Veneris, Tithymalus 5 half Globe, in Coriander 5 
that which we take for ove fingle round Seed, being a Conjugation 
of two 5 half Oval, in Avife, Fennel 5 Haltal, in Laéfuea; Cylindri- 
cal, as, if Tmiftake not, in Facobea ; Pyramidal, in Geranium Althee 
ol. with many other differences. But the Perfection of one or two 
of the faid Figures lieth in the Café. So that, as all Lizes and Proporti- 
ons are in the Leafand Flower ; fo all Regular solids in the Seed 5 or 
rather in its Covers. 

4. §. “Tis fometimes glittering, as in Speculum Veneris; Rough-caft, 
in Catanance 3 Studded, in Behew, Balttavia, Favous, im Papaver, An- 
tirrhinum, Lepidum annuum, Alcea Veficaria, Hyoftyamus, and many 
more,before the Seeds have lain long by ; Pounced, in Phalanginu Crete, 
Lithofpermum; Ramified, in Pentaphylluene fragiferum Erettum majus, 
refembling 
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refembling the Frbers of the Ears of the Heart ; fome jult Quinquenerval, 
as in Awifim, and many more, the Lignous Body being in five main Fi- 
bers branched therein. The Figures, and Surface, of Thefe, and other 
Seeds, See in the Tables belonging to the Fourth Bart ofthe Fourth 
Book. 

5. §._ The Covers of not only Quince-Seeds, and thofe of Piplium 
(more ufually taken notice of ) but thofe alfo of Horminum, Nafturtium, 
Eruca, Camelina, Ocymum, and divers others, have a Mucilage. Which, 
though it be not vifible when the Seeds are throughly dry 5 yet lying 
a while in fome warm Liquor, or only on the Tongue, it {wells more - 
or lefs, and upon them all fairly fhews it fel On that of Ocywum it 
appears grayifh; on the other, tranfparent 5 and on that of Naftur- 
étum Hortenfe very large; even emulous of the inner Pulp furround- 
ing a Goofeberry-Seed. The putting of Clary-feed into the Eye, may 
have been brought into ufe from this Mucilage, by which alone it 
may become Medicinal. And thus far’ of the Swperficies, 

6. §. The wature of the outer Coat is alfo various, Membranous, 
Cartilaginous and Stony; the like Precipitations being fometimes made 
herein, as in a Stove or Shells asin that of the Seeds of Carthamum, 
Lithofpermum and others. The Defignment hereof, being either with 
refpect to the Seed inits ftate of Generation; as where the Café is 
either wanting, or at leaft infufficient of it felf, there for its due 
protection and warmth. Or, in its ftate of Vegetation, for the better 
Fermenting of its TinG@ures and Sap, the Fermentations of fome Seeds 
not well proceeding, unlefs they lie in their Stony Casks in the Ground, 
like Bottled Liquors in Sand. 

7-§. All Seeds have their outer Covers opens either by a particu- 

lar Foramen, as in Beans, and other Pulfe, as is {aids or by the break- 
ing off of the Seed from its Peduncle or Stool, as in thofe in Cucumber, 
Cichory 5 or by the éntering and paflage of a Branch or Branches, not 
only into the Concave thereof near the Cone, but alfo through the 
Cone it felf; as in Shells and Stones. 
8. §. Forthe fake of this aperture it is, that Akerns, Nuts, Beans, 
Cucumbers, and moft other seeds, are in their formation fo placed, that 
the Radicle {till {tandeth next to it ; That So, upon Vegetation, it may 
have a free and ready paflage into the Mould. 

9. §. The Original of the outer Coat, though from Parts of the 
fame fubftantial nature, yet is differently made. Ina Plum, the seed- 
Branch which runns, asis defcribed, through the Stove, isnot naked, 
but, asisfaid, invefted with a thin Parenchyma, which it carries from 
the Stalk along with it 3 and which, by the Ramwification of the faid 
Branch within the Stone, is, in part; dilated intoaCoat. That ofa 
Bean is from the Parenchyma of the Cods the fuperficial part of which 
Parenchyma, wpon the large peduncle of the Bean becoming a thin Cz- 
ticle, and upon the Bean it {elf a Cartilaginous Coat, 

to. §. The Original of the inner Coat of the Bean is likewile from 
the inner part of the faid Parenchymas which firft is {pred into a long 
Cake, or that which with the Seed-Branch maketh the Penduncle of the 
Bean 5 under which Cake, there is ufually a black part or fpots by the 
length of which, the inner part of the Cake is next inferted into the 
our Coat, and {pred all over the Concave thereof, and fo becomes 
the inner. 
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11 g. Of this Inner Coat it is very obfervable, That allthough 
when the Seed is grown old and dry, ‘tis fhrunk up, and in moft Seeds; 
{0 far, as {carcely tobe difcern’d 5 yet in its firft and juvenile Conftitu- 
tion, it is a very Spongy and Sappy body ; and is then likewife (as the 
Womb in a Pregnant Azimal )in proportion, very thick and bulky. 
In a Beam, even as.one-of the Lobes it felf: And ina Plum or Apricot, 
[think I may fafely fay, halfan hundred times thicker than afterwards, 
when it is dried and fhrunk up, and can fcarcely be diftinguifhed 
from the upper Coz#. Upon which Accounts it is, in thiseftate a true 
and fair Parenchyma. »The Delineation hereof, See in the Figures be- 
longing to the Fourth aart of the Fourth Baok. 

12. §. In this Inner Coat in a Bean, the Lignous. Body or Seed- 
Branch is diftributed : Sometimes, as in Frrevch-Beans, throughout the 
whole. Coat ; as it isin a Leaf. In the Great Garden-Bean,upon its firft 
entrance, it is bipartite, and fo in fmall Braxches runs along the Circum- 
ference of the Coat, all meeting and making a kind of Reticulation againft 
the Belly of the Beav. In the fame manner ithe main Branches in the 
outer Coat of a Kernel, circling themfelves on both hands from the 4 
place of their firft entrance, at laft meet, and mutually inofculate 5 
as the Veins in the Kidneys ofa Man or any Quadrupedes Or the Carotick 
Arteries in the Braine. 

13. §. So that all the Parts of a Vegetable, the Root, Trunk, Branch, 
Leaf, Flower, Fruit and Seed, are {till made up of Tivo Subftantially 
different Bodies. 

14, g. Andas every Part hath Tivo, fo the whole Vegerable taken 
together, isa compofition of Two only, and no more: All properly 
Woody Parts, Strings and Fibers, are Oxe Body : All fimple sarques, 
Piths, Parenchyma’s and Pulps, and asto their fubftantial Nature, Pills 
and Skins likewife, all but Oxe Body: the feveral Parts of a Vegetable 
all differing from each other, only by the various Proportions and 
Mixtures, and variated Pores and structure of thefe Tmo Bodies. What 
from thefe two general Obfervations might reafonably be inferr’d, I 
fhall not now mention. 

¥5. §. The Fourth or Innermoft Cover we miay call the Secon- 
dine, The fight of which,by cutting off the Coats of an Infant-Bean,at 
the Cone thereof, in very thin Slices, and with great Caution, may 
be obtain'd. While unbroken, ‘tis tranfparent 5 being torn and taken 
off,, it gathers up into the likenef§ ofa Jelly, or that we call the Tredle 
of an Egg, when rear-boyl’d. This Membrance in larger or elder 
Beans, is not to be found diftin&. But ( as far as our Enquiries yet dif- 
cover) it may in moft other Seeds, even full grown,be diftinély feen 5 as 
in thofe of Cucussber, Colocynthis, Burdock , Carthamum,Grommel, Endive, 
Mallows, &c. Tis ufually fo very thin, as in the above-nam'd, a8 Tb, 4. f.16. 
very difficultly to be difcover’d. But infome Kernels, as of Apricots, 
‘cis very thick 5 andmoft remarquably fuch, in fome other Seeds. That 
all thefe have the Analogy of one and the fame Cover; which I call the 
Secondine, is moft probably argu’d from their alike Natures 5 being all 
ofthem plain fimple Membranes, with not the leaft Fzbre of the ' Lig- 
nous Body or Seed Brauch, vifibly diftributed in them : As alfo from their 
Texture, which isin all of them more clofe, See this Part in Tab. 4. As 
alfo amongft the Figures belonging to the Fourth Bart of the Fourth 
Baok. 
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16. §. The Concave of this Membrane is filled with a moft tranfpa- 
rent Liquor, out of which the Seed is formed 5 asin cutting a petite 
and. Jnfant-Bean, may be feen; and yet better ina young Waluut. In 
Beans 1 have obferved it to turn, upon boyling, into a tender white 
Coagulum. 

17. §. Through this Membrane, the Lignous Body or Seed-Bran- 
ches diftributed in the inner Coat, at laft fhoot downright two flen- 
der Fibres, like two Navel-ffrings, one into each Lobe of the Bean. 
The places where the faid Fibres {hoot into the Lobes, are near the 
Bafis of the Radicle; and by their Blackifhne/? well enough remark’d: 
but the Frbers themfelves are fo very fmall, as fcarcely to be difcern’d. 
Yet in a Lupine, of the larger kind, both the places where the Navel- 
Fibres thoot intothe Lobes ( which here from the Bafis of the Radicle 
is more remote ) and the Fibres themfelves, are fairly vifible. For 
the Seed-Branch, upon its entrance into the Coat of the Lupine, is pre- 
fently divided into two main Branches, and thofe two into other lef; 
whereof fome underly, others aloft, run along theCoat, and towards 
its other end meet and are inoculated: where about, two oppofite, 
fhallow, round, and moft minute Cavities, anfwerable to two Specks of 
a Cartilaginous glofs, one in either Lobe, may be obferved; which 
Specks are the ends of the faid Navel-Fibres, upon the ripening of the 
Seed there broken off. Thefe Fibres from the Saperficies of each Lobe, 
defcend a little way dire@ly down: prefently, each is divided into 
two Branches, one diftributed into the Lobes, the other into the Ra- 
dicle and Plume, inthe manner as in the Firft Chapter is defcribed. 
And thus far the Hiftory. I thall now only with a brief account of the 
Generation of the Seed, as hereupon dependent , conclude this Dit 
courte: 

18. §. LET US fay then,that the Szp having in the Root,Trunk and’ 
Leaves, pafled divers Concoifions and Separations, in the manner as they 
are faid to be perform‘d therein “tis now at laft, in fome good ma- 
turity, advanced towards the Seed. 

19. g. The more copious and cruder part hereof is again fepara- 
ted by a free reception into the Fra, or other Part analogous to it : 
being either fufficiently ampleto containit, or at leaft Jaxe enough for 
its tranfpiration, and fo its due difcharge. The more Effential part is 
into the Seed-Branch or Branches entertian'd. Which, becaufe they are 
evermore of a very confiderable length, and of aConftitution very fine, 
the faid Sap thusbecomes in its Current therein as in the Spermatick 
Veffels, fill more mature. 

20. § In this mature eftate, from the Seed-Branch into the Coats 
of the seed, as into the Womb, “tis next delivered up. The meaner 
part hereof again, to the Outer, as Aliment good enough, is fupplied. 

he finer part is tranfmitted to the Izmer; which being, as is faid, a 
Parenechymous and more {patious Body, the Sap therefore is not herein, 
asin the Outer, a meer Aliment 5 but in order to its being, by Fermen- 
tation, farther prepared. 

21. §. Yet the Outer Coat, being on the contray hard and denfe ; 
for that reafon, as it admitteth not the Fermentation of the Sap fo well 
within it felf ; fo dothit the more promote and favour it in the Inner; 
being Bounds both to it and its sap; and alfo quickneth the procefs of 





the whole Work in the formation of the seed. 
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22. gs. Nor doth the Outer Coat, for the fame reafon, more pro= 
mote, than declare the purity ofthe Sap now contained in the Inner : 


For being more hard and denfe, and fo not perfpirable, muft needs - 


fuppofe the Parts of the Sap encompaffed by it, fince thus uncapable of 
any evacuation, to be therefore all {0 choice, as not to need it. 

23. §. The Sap being thus prepared in the Inner Coat, as a Liquor 
now apt to be the Sub/fratum of the future Seed-Embrio 3 by freth fup- 
plies, is thence difcharg'd. Yet that it may not be over-copious 5 
which, becaufé of the laxity of the Inner Cozt, from whence it iffues, 
it might eafily be: therefore, asthe faid Inner Coat is bounded with- 
out, by the upper Coat 5 fo by the Secumdine, is it bounded within. 
Through which Secumdine the Sap being filtr’d, or, asit were, tranfpi- 
ring; the depofiture hereof, anfwerable to the Colliquamentum in an 
Egg, or tothe Semen Mulibre, into its Concave at la(t is made. 

24. §. The other part of the pureft sep embofonid in the Ramu 
lets of the Seed-Branch, runs a Circle, or fome progrefs therein 3 and 
fo becomes, as the Semen Mafculinum, yet more elaborte. 

25. §. Wherein alfo, left its Current fhould be too copious or 
precipitant, by their co-ardfare and divarication where they are inofcu-- 
lated, itis retarded; the nobleft portion only obtaining a pafs. 

26. §. With this pureft sap, the faid Rawulets being fupplied, 


from thence at laft, the Navel-Fibres fhoot ( as the primitive Artery . 


into the Colliquamentum ) through the Secuzdine into the aforefaid Lz- 
quor depofited therein. 

27. §. Intowhich Liquor, being now fhot, and its own proper 
Sap or Tinéures mixed therewith, ic fires it thus into a Coagulum 5 
or of a Liquor, it becomes a Body conjiftent and truly Parexchymous. 
And the fupply of the faid Liquor ftill continu’d, and the fhooting of 
the Navel-Fibres, as is above defcribed, ftill carried on, the faid Coagu= 
lation or Fixation is therewith likewife. 

28. §. Andin the Interim of the Coagulation, a gentle Fermentation 
being alfo made, the faid Parenchyma or Coagulum becometh fuch, not 
of any Texture indifferently, but is thus raifed (as we {ee Bread in Bak- 
ing ) into.aCongeries of Bladders : For fuch is the Perewchyma of the 
whole Seed. 
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TAOV Er tia 


R ight Honourable 


WILLIAM 


Lord Vi-Count B ROUNCKER 
‘THE 


PRESIDENT 


AND TO THE 


Council and Fellows. 


ROYAL SOCIETY-. 


MY LORD, 


SF the Dedication of Books were not in ule ; 
yet here, I think, I might have been a Pre- 
cedent. The promotion of Phytological 
gg Science is one Part of Your Work; and’tis 
Ya, Tou have called meto the management of 
~~ this Part; for fome time, have intrufted me 
herein; and by Your moft favourable and candid accep- 
tance of what I have performed thus far, have encou- 
raged me hereunto: I therefore prefent but Zour Own; 
into Your Hands. 
The great Honour and Advantage of Your Fellowhhip, 
I firft obtained, by Mediation of Dr. Wilkins, the late moft 
Reverend Bihop of Chefier. Whom I cannot name, 
without faying thus much of him, That He was a Per- 
fon 
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fon of that eminent and happy Worth, which, as it was 
too good,to fear envy ; fo 1s it too great, to need an Elogie. 

With Him, it was, You were pleafed to commit to Me, 
the further profecution of this Work ; the Beginnings 
whereof, were by Your Order formerly made publique. 
Had I confulted my own Abilities altogether, I fhould 
{carcely have ventured upon it; feeing very little, for 
which I could think well of my felf, faving, That T had 
learned, upon good grounds, to think of You with greateft 
Honour. But I alfo confidered, That to infift hereon too’ 
much,might be a reflection upon Your Judgments,who had 
thought fit to make choice of Me. And, That Yow were 
not more the Patrons of Wit, than of Induftry ; and of 
All, who hall endeavour to find out, or to confirm the 
Truth of Things. Withal, I looked upon Nature, asa Trea- 
fure fo infinitely full; that as all Men together, cannot ex- 
hauft it ; fono Man, but may find out fomewhat therein, 
"af he be refolved to Try. 

In compliance therefore with Your Commands, I have 
hereunto devoted a very confiderable part of my Time. 
Thefe,adding force to my own Defires,of being fomewhat 
inftrumental to the Improvement of Medicinal, and other 
wholefom Knowledge: if peradventure, as we increafe 
herein, we may become better, and more happy. As to 
which Improvement, though I could not hope; yet, I 
would not difpair. I have already prepared the Soil, and 
made fome Plantation ; what remaineth behind, and the 
Vintage of the whole, will depend much upon the con- 
tinued Influence of Your Beams: for how unpromifing 
foever the Stock may be; yet the Fruit cannot but be 
fomewhat matured, upon which You are pleafed to thine. 
I am alfo confident, that the fame Nobilty and Goodnefs, 
which accept the endeavours, will likewife pardon the 
faults, of 

My Lord, 
Your Lord{bips moft humbly 
and moft fincerly 


devoted Servant 
NEHEMJAH GREW. 
aE 


September 1. 
1673. 
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CHAP TL 


Of the ORIGINAL, FIGURES, MOTIONS, 
and AGES of ROOTS. 








Pep oll) EING TO {peak of Roots it is requifite, for 
OY our better underftanding of what follows, that fome 
Tis pe caiige, as to their Original, Figures, Motions and 
Gp Ages, be premifed. 
wh 1. §. Roots, taken altogether, have a Three- 
Z fold Original. Either from the Radicle; as all”’ 
: @ Roots which come of the Seed: or from the Travk 
or rea hove grounds as in Strawberry, Chamemile, and many other 
Creepers: or from the Truk or Caulis, after it is fank under ground 5 
asin Primtofe; Biftort, and many others 3 3 and prefently fhall be fhewed 
how. 

2. §. In the Growth of a Bud, ard of a Tinnk-Root, there is 
this obfervable difference 5 That the former, carries along ith’ it, fome © 
portion of every Part in the Trunk or Stalk; whereof it isa Compen 
dium. The latter, always thoots forth, by making a Rupture in the 
Bargue, which it leaves behind, and proceeds only from the inner part 
of the S#dlA; : 

QO 3. 8: 
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3. §. As alfo, That ina Bud, the Ligwous Part is fpread abroad, 
fo asto encompafs a Pith. Whereasin a Trawk-Root, it makesa {o. 
lid Thred ftanding in the Center. Which is the Caufé of its defcend« 
ing into the Ground: as is already, in the Firf? ook, and thall in 
This be further fhewed. 


4. §. ROOTS are generally diftinguifhed, as to their Figures, 
in being more Entrie, as is that of Eiquiri(hs or Parted, as of St, Fohus- 
wort. Parted or Forked, either at the Bottom, as moft Roots 5 Orat 
the Top, as Dandelyon, and fome others. A thing very odd, and un- 
intelligible, without the knowledge of the Motzovs of Roots ; whereof 

refently. y 
. 5. he Parted, again, are either Ramified, as that of Cumfry 5 or 
Manifold, as of Crowfoot: both até Parted ; but the former, by the 
fubdivifion of greater Branches, into lefler 5 thefe, when divers Strings, 
have all their diftin& original from one Head. Some are Straight, asa 
Radifh 5 others Crooked, as Biftort. Smooth, as Buglofs 5 or Stringy 
all round about, as Columbine. And to Carnations, this feems to be 

eculiar, That fometimes many of the Strings run parallell with the 
Wood of the great Root, through the Bargne, or betwixt the Wood and 
the Barque. 

6. g. Again, fome are Thick, as Réubarb; Slender, as the Vize. 
Long, as Fenil; Short, asa Turnep: which are diftin& from Great and 
Little 5 in that thefe, are fo called with refpect to feveral Roots 5 thofe, 
with refpett to the feveral Dimenfions of one. Short, are Stubbed, as 
Iris tuberofas or Round,as Dracoutivm, Round are Tuberous,or Simply 
Knobbed, as Repe-Crowfoct 5 Bulbous, that is Scaled, as fome Lilyss or 
Shell'd, as anOzion. Where note, That all Bulbous Roots, are, as it 
were, Hermaphrodites, or Root and Trunk both together: for the 
Strings only, are abfolute Roots 5 the Bulb, a@ually containing thofe 
Parts, which fpringing up, make the Leaves or Body; and is, asit were, 
a Great Bud under ground. 

7. §. Roots, again, are Even or Uneven; Even, are Cylindrical, 
as Eryngo 5 or Pyramidal, as Borage. Growing fmaller Downwards, 
as do moft ; or Upwards, as skirrets. Uneven, are Pitted, as Potato’s, 
where the Eyes or Buds of the future Trunks lie inward 3 or Knotted, 
as Ferufalem-Artichoke ; where they ftandout. Thefe Differences, are 
alfo Compounded: fo fome Roots are both Entire and Smooth, as 
Peony 5 others Entire, but Stringy, as Clary: that is, neither Ramifid, 
nor yet Brufhy, or divided at the Top into feverall {mall Strings; buta 
Single Root furrounded with many Hairy Threds. Some both Plain in 
fome parts, and Knobbed in others, as F ilipendula, Lilium non bulbofum, 
and others. 

8. §. Some alfo have two or more Roots 5 and thofe of one Kind : 
of which, fome are diftin@ly faftend tothe bottome of the Stalk, asin 
Dogftowes ; {ome ftand one under another, fo as only the uppermoft is 

faften’d to the Stalk, as in Dragon, Crocus, and others. And there are 
fome, which have not only two Roots, at the fame time 5 but thofeal- 
fo of two diftin& Kinds, as in Biftort s one of them, a flender ftrait 
Cylindrick and horizontall Root; the other large and crooked, and 
bred of the Defcending Trunks as in {peaking next of the Motions of 
Roots, will be underftood, how. All which, with other Differences 
by 
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by Thofe that undertake the Defériptions of Plants, are accurately to 
be Noted. But the Differences, above mentioned, will ferve for ovr 
prefent Purpofe. 


g. §. THE MOTIONS of Roots are alfo divers. Sometimes 
Level, as are thofe of Hops, Ammi, Cinquefoyle; and all fuch as pro- 
perly Creep. Sometimes Perpendicular, as that of Parfnep: Which is 
different from Straightnefs; for fome Straight Roots, are Level. Both 
of them are either Shallow or Deep: fome run Level, and near the 
Turf, as Woodbind, Wild Auenomy others lower, as Dogs-Grafs. Some 
ftrike down, but a little way, as Stramonium 3 others grow deep, as 
Horfe-Radifh : Which is different from being Long; for many long 
Roots, are Level, as Hops. 

11. §. Some again Defcend, as Tulips, and other Bulbous Roots; 
which differs from growing only Downwards; in that here, the 
Head of the Root is Immoveable ; but in Defcending, the whole Root 
obteineth different Places, running deeper, time after time, into the 
Earth, Some alfo Afcend, fometimes, and in fome part; appearing 
above ground, as Turneps. 

11. §. Thefe Motioxs are alfo Compounded ; both in tefpe& of 
the feveral Parts of the Root, and of feveral Times. ‘So the main 
Reot of Primrofe, is Level; the Strings are Perpendiculat, The 
Roots of moft Seedlings grow Downward and Upward, or fhoot out 
in length at both Ends, at the fame time. Thofe of Biftort, Iris; 
and fome others, grow, in part, both Downward and Upward at fe- 
veral times: Whence it is, that B#ffort is Crooked, with fome refem- 
blance to an S, according to its Name ; And that fome Parts of Iris: 
Root appear oftentimes above the ground. 

12. §. There is alfo another Asotion, in fome Roots, not heeded 5 
-and that is Contortion : whereby, without being moved. out of their 
Place, they are Writhed or Twifted 5 asa piece of Cloath is, when 
the Water is wrung out of its as in Garduus, Sonchns, and others : 
whether alwaysI cannot fay. This Mation cannot be noted, with- 
out ftripping off the Bargue; whereby the Veféls may be feen, fome- 
times, to make two or three Circumvolutions. This Motioz feems to 
be governed by the winding of the Stalk; and therefore to begin at 


the Head, and terminate at the Poynt or lower end of the Root, which 
is immoveable. 


13. §. BUT ABOVE all the Motions of Roots; not obferved; 
the moft remarkable is that of DESCENT. Which, although it hath 
been noted, by fome Botanicks, of Bulbows Roots 5 yet of thefe only : 
Whereasit is the Property, ofa great many more; and thofe, of very 
different Kinds 5 probably,of the far greater number of Perennial Roots 
of Herbs as of Arum, Rape-Crowfoot, Valerian, Brownwort, Bearf: 
foot, Tanfj, Lychuis, Sampier, Primrofe, Ammi, Avens ; Wood-forrel, 
Jris, and others. Of all which Plants, it is very obfervable, That 
their Root, is annually renewed, or repaired, out of the Truvk or Stalk 
it felf That istofay, The Bafis of the Stalk continually, and by 
infenfible Degrees, de(cending. below the furface of the Earth, and 
hiding it felf therein 5 isthus, both in Nature, Place;and Office chang 
ed into a true Root: Which Root, by the continuance of the. faid 

© 2 Motion 
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Motion of the Stalk, alfe Deftendss and fo, according to the dura- 
blenefS of its Subftance, becomesa fhorter or longer Root 5 the Elder 
or Lower Portion thereof, Rotting off, by the fame Degrees with 
the Generation of the Upper, out of the Stalk. So in Brownwort, the 
Bafis of the stalk finking down by degrees , till it lies under Ground, 
becomes the upper part of the Root; and continuing {till to fink, 
the next year, becomes the lower Part, and the next after that, rots 
away ;.anew Addition being {till yearly made out of the Stalk, as 
Tab. 5. f: 6 the elder Parts yearly rot away. Soin Drago, Crocws, and the like, 
© 7. where the Root isdouble 5 the Bafis of the Stalk, this year; the next, 
becomes the Upper-Root ; after that, the Lower-Root; and’ at the 
length dies and 1s confum’d. 
14. §. The Demonftration hereof, is taken, more evidently, from 
fome Roots, than from others; us from the Level and Knobed Roots 
a 5 fof Wood-forrel, Primrofé, &c. For the Leaves of thofe Plants rotting off 
’ fucceffively, and the Ba/és of thofe Leaves gradually defcending into the 
Grounds each Bafis is thus nourifhed with a more copious Sap, and fo 
{welled into fo many thick Kvots. Tt may likewife be gather'd in 
fome, from the like Pofition of the Vefels or Woody Parts, in the Root, 
Th as in the Trak 5 as in Bares-foot, Asalfo, fromthe Root of the Iris 
a” 5: ft  Tyberofas where, although the Leaves fall off clofe to the Surface of 
the Stalk; yet after that is funk down, and {well’d into ‘a Root, the 
Seats of the perifhed Leaves, and the Ends of the Vefels belonging to 
them, are not obfcurely vifible; whereby the Root 1s wrought, as it 
were, with feveral Seames and Prickt-Lines; the Seams fhewing the 
fetting on of the Leaves 5 and the Pricks, the Terminations or broken 
Ends of the Veféls: which ends, are {till more apparent, upon the 
{tripping off the Barque. Iconfidered likewife, That as among Avi 
mals, there are many, which are not Bred of Eggs, immediately; but 
are Transformed, one Avimal into another : So, it is more than pro- 
bable, That among Plants, there are not a few Inftances of the like 
Transformations 5 whereof, this is one. 
15. §. The Caufe of this Decent, fo far as it is dependent on the 
Inward Conformation of the Root, I thall fhew in the following 
JPart. But the Immediate Vifible one, are the String-Roots, which 
this kind of Trwmks frequently put forth: which, defcending them- 
{elves direftly into the Ground, like fo many Ropes, lug the Trunk af- 
ter them. Hence the Tberous-Roots of Iris upon the rotting or fading 
away of the Strivg-Roots hanging atthem, fometimes a little Re-afcend. 
Hence alfo the Shape of fome Roots isInverted: For whereas moft are 
parted downwards, into feveral Legs; fome are parted upwards into 
Tab. 3-f.5 divers Necks, as Dandelyon, and others. Forthefe Roots fending forth 
“oat the top feveral Trwwk: Buds, the faid Buds facceffively put forth new, 
and caft their old Leaves and continually alfo making their Defcent, 
are at length formed into fo many Necks, of three, four, five, or more 
Inches long, under Ground. 








16. §. HENCE ALfo we underftand, in what particular way., 
fome Roots become Perennial. Some are wholly fo; as thofe of Trees, 
Shrubs, and divers: other woody Plants, Others, in part, or by a 
new Progenies of Roots, from the old Head or Body, in the room of 
thofe that die yearly, or after a certain Time 3 .as of Lélinaz non bulbo- 

filtt, 
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Sus, Ferufalem Artichoke, Potato, Dog-ftones, Monks-hood, little Celan- 

dine, and others. In which Plants, one or more of their Roots are 

firm, the other {pongy and fuperannuated 5 and partly, by the ravine 

a fis Trunk, and other younger Roots, reduced to a Confumption and 
eath, 

17. §. With thefe, T/ips,and other Bulbous-Roots confort : For the fe- 
veral Rides & Shells,whereof chiefly,the Bu/b confitts,{acceffively perifh 
and fhrink up into fo many thin and dry skis; betwixt which,and in 
their Centre, other Leaves and Shells, being fucceflively formed, the 
Bulb is thus perpetuated. In the fame manner the Striag-Raots alfo fac- 
ceed one another annually. So that at the end of divers Years, although 
it be ftill looked upon as the fame Individual Root, yet it is, in truth, 
Another, as to every particle thereof, 

18. §. Laftly, many other Roots are perpetuated by the aforefaid 
Defcent of the Trazk; out of which, it is {till annually Repaired, as 
by the gradual _perifhing of its lower parts, it is Diminifhed 5 as hath 
been faid.. Whence alfo we fee the reafon of the Rugged and Blunt 
extremities of thefe, and fome other Roots, as of that Plant fuperftiti- 
oufly called Devils-bit : becaufe the end of it feems to be bitten off 
Yet doth it not appear fo originally 3 but the Lower part thereof rot- 
ting off, as the Upper defcends; the living remainder, becometh 
ftumped, or feemeth Bitten, Thus far of the Origival, Shapes, Moti- 
ons, and Ages of Roots. 








CHAP. I]: ; 


Of the SKIN. 


G98 NEXT proceed to the feveral Paris whereof a 
Root is Compounded, The outer Part of all is the 
Skins which iscommon to all Roots. ’Tis diverfly 
Coloured; Whiter in Skirrets; Yellow, in Dock 5 
LS) Red, in Potato; Brown, in Lovage; Black, y Bu- 
ZS. glofs. Its Suiface, fometimes Smooth, as in Hor/- 
SSSSOWSS Onn Rough, asin Scorzonera. And the Skins 
of the feveral Shells of a Tulip-Root, taken up frefh, look as if they 
were perforated with a great many {mall holes, . “Tis of various Size 3 
very Thin, in Parfuep 3 fomewhat Thick, in Buglofs 5 very Thickin Iris. 
Sometimes it is Opacous, as in Thiffle 5 and fometimes Tranfparent, as 
in Madder. ‘ 

2. §. Every Root hath fucceffively two kinds of Sdiws: the one, 
Coétaneous with the other Parts; and hath its original from that 
which involveth the Parts of the seed it felf, The other, Poftnate, 
fucceeding in the room of the former, asthe Root ageth; and is ori- 
nated from the Bark. Soin Dandelyon, the old skin, looked upon 


about the beginning of May, feems to have been one of thofe feverai 
Ring? 
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Tab. 14,15. 


Tab. 10. 


Tab. 10, 
Tab. 14. 
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Rings, which the precedent year compofed the Cortical Body of the 
Root : but by the Generation of anew Ring, next the Wood, is now 
thruft off and fhrunk up intoa Sk. So alfoin the Roots of Buglofs 
and Horfe-Radifh, as far as the Bladders in the former, and the Ve/els 
in the latter are Radiated 5 the Cortical Body feems either annually or 
oftener, to fhrink up into another new skim, as, the old ones fall off. 
And fometimes, perhaps, as in Asparagus, the whole body of the Per- 
pendicular Roots, except the woody Fibre in the Centre, becomes the 
fecond ski. Sothat the wearing away of the old Ski, fucceeds the 
derivation of the new one; as in Defcending Roots, the Confumpti- 
on of the Lower Parts, doth the Generation of the Upper. Becaufe 
the Barque {wells, and grows fometimes fafter than the Sk# can fall 
off, or give way tc it : therefore are the Roots of many Herbs, Barque- 
bound, as well asthe Trunks of Trees. 

3. §. This Skz is ufually, if not always, compounded of two 
Kinds of Bodies - which alfo is probable of the Goétaneous. The one, 
Parenchymous, and frequently conftructed of exceeding little Cells or 
Bladders ; which in fome Roots, as of Afparagus, cut traverfe, and 
viewed through a Microfcope, are plainly vifible. Thefe Bladders are 
of different Sizes; in Buglos, larger 5 in Afparagus leS5 and fometimes 
they coincide and difappear. But in thefé, and all other Roots, 
even where thefe Bladders appear not, the Parenchyma of the skin, 
is of the fame Subftantial Nature, with that other more vivid and bulky 
one of the Bark: As is manifeft, from its being thence Originated ; 
and alike Conformed, as fhall be feen and not only adjacent to it, as a 
Glove is to the Hand ; but continuous therewith, as the parts ofa 
piece of flefh, are one with another. 





4. §. OF THIS Parenchymons Body, the skizx confifteth chiefly, 
but not wholly ; there being many Lignous Vefels which are Tubulary, 
mixed therewith: which, though hardly by the Microfcope, yet 
otherwife, isdemonftrable. Forin tearing the SAz, you fhall do it 
more eafily by the length, than bredth 5 becaufe, bythe firft way, the 
continuity only of the Parenchyma, is diffolved 5 but by the latter, - 
both of this, and of the Vefels, thefe being pofited by the length of the 
Root: Sothat, as by the {malnefs of the Bledders of the Parenchyma, 
the Skivis Denfe 5 fo by thefe Vefels, is it Tough, 

5.-$. Again, if you cut a Root traverfe, and let it lie by for fome 
time, all the parts,where there are no Ve/éls,{hrink below the furface of 
the cut-end ; but where-ever Thefe are pofited, there is no fhrinking 5 
which oftentimes, evidently appears alfo in the Skiz : becaufe the faid 
Veffels, though, as the Bladders, they may coincide; yet they cannot 
vilibly fhorten or fhrink up in length ; no more than a Straw, whofe 
fides may yet be eafily crufhed together. 

6. §. Further, the Rovt being cut traverfe; if, near the cut-end, 
you very gently prefs the fide of the Root with the edge of your Nail, 
the Sap will thereupon arife fometimes from the Shiv; in the fame man- 
ner, as from any other part of the Root, where the like Veféls are pofi- 
ted. And although the Sp may likewife be exprefled from the Pith, 
and other Parts where fometimes, there are none of thefe Véfels 5 yet 
not without a folution of there continuity ; which here doth not fol- 
lows as appears, from the difappearing of the Sup, together with the in- 

termiffion 
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termiffion of the preffure; the faid Vegels then dilating themfélves by 
aMotion of Reffitution, and fo fucking up the Sap again. 

7. §. Hereunto maybe added the Teftimony of fight; the very 
Vefels themfelves, in many Roots, coming under an apparent view, and 
ftanding in the utmoft furface of the Root all round about, as in that 
of Liquirith, Columbine, Scorzonera, and others. Which Experi- 
ments, Ihave here, once for all, more particularly fet down; becaufe 
I fhall have occafion, hereafter, to refer to them. 
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Of the BARQUE. 


Fie XT WITHIN the Sfx lieth the Barque, 
Tis fometimes Yellow, asin Dock; Red, in Biffort s 
9 but ufually, and in seed-Roots, 1 think, always 
White. It is derived from the Seed it felf; being 
but the extenfion or prolongation of the Parenchy- 
ma of the Radicle; One of the three Organical 
- @ Parts of the Seed, defcribed in the Firs? Chap. 
ter of the Firft Book. 

2. § It is varioufly Sizéd 5 fometimes very Thin, as in Ferufalen 
Artichoke, Goats-beard, and in moft Trees; where it alfo retains the 
Name ofa Barque or Rind. Sometimes ‘tis more Thick, and maketh up 
the far greateft protion ofthe Root, as in the String-Roots of Afparagus, 
in Dandelion, and others. The thinneft and the thickeft are all ana- 
logous, and obtain the fame general Ufes. The degrees of its Size, 
amongft all Roots, may be well reckoned about Twenty, and {een in 
the following examples, fc. Beet, Dropwort, Ferufalem Artichoke , Tab.7,%, 9 
Orpine, Valerian, Goats-beard, Nettle, Brownwort, Columbine, Celan- 
dine, Afparagus, Horfe-Radifh, Peony, Bryony, Eryngo, Borage, Lovage, 
Dandelion, Parfnep, Carrot, Gc. In the Root of Beet, {carce exceeding 
a good thick skiz: but in aCarrot, half the Semidiameter of the Root, 
or above half an Inch over in fome places : and that of Dandelion, fome- 
times, in proportion with the woody Part, twice as thick: the reft of 
Several intermediate Degrees: And to moft Roots, this is common; 
ae have their Bargue proportionably thicker, at the bottome than at 
the top. 



















































































3. §. ITIS Compounded of two Bodies. The one Parenchymous 5 
Continuous throughout 3 yet fomewhat Pliable without a folution of 
its Continuity. Exceeding Porous; as appeareth from its fo much 
fhrinking up, in drying. The Pores hereof 2re extended much alike 
both by the length and bredth of the Root 5 therefore it (hrinketh up, 
by both thofe Dimenfions, more equally. And they are very Dilative ; 
as is alfo manifeft from its reftorablene{s to its former bulk again, upon 
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& fequent. 


Tab, 13, 14, 


Tab. 14. 


Tab. 85 9. 


Tab. 9. 


Tab, 8, 


its infufion in Water: that isto fay, Jt isa moft curious and exquilitely 
fine wrought Sponge. Thus much the Eye and Reafon may difcover. 

4. §. The Microfcope. confirms the truth hereof, and more precifely 
fhews; That thefe Poresare all, in a manner, Spherical, in moft Plants 
and this Part, an Infinite Mafs of little Cel/s or Bladders. The fides of 
none of them, are Vilibly pervious from one into another 5 but each is 
bounded within it felf. So that the Parexchyma of the Barque, is much 
the fame thing, asto its Conformation, which the Froth of Beer or 
Eggs is, asa fluid, or a piece of fine Mazchet, as a fixed Body. The 
Sides alfo of thefe Bladders are as tranfparent, as thofe of Water ; or 
the Bodies of fome Infécts. 

6. g. But their Size is ufually much fmaller; and their Pofturemore 
Regular than thofe in Bread or Water. In all Roots they are fo fmall, 
asfearcely, without the Microfcope, to be difcerned: yet are they of 
different Size, both in the fame, and in divers Roots 5 the varieties 
whereof, amongft all Roots, may be reduced to about Ten or Twelve 
according to the Standard, in Tab. 11. Some of thofein Dazdelion, 
being of the Smalleft 5 and in Buglofs,of the Greateft. They are pofi- 
ted, for the moft part, at an Equal Height ; and piled evenly one over 
another: So that, oftentimes, they vifibly run in Ranks or trains, 
both by the length and breadth of the Roots,as in the Root of Buglofs,or 
of Dandelion, {plit through the middle, may be feen. Although they are 
ufually Spherical, yet fometimes, and in fome places, they are more 
oblonge, as inthe outward part of the Barque of Buglo/s. Thefe Bladders, 
ate fometimes beft feen, after the Root, being cut traverfe, hath layn 
by a while, to dry. 

6. §. They are the Receptacles of Liquor; which is ever Lucid 5 
and I think, always more Thin or Watery. They are, in all Seed- 
Roots, filled herewith; and ufually, in thofe alfo which are well 
grown, asof Borage, Radifh, &c. 

7. §. THIS Parenchywous Part, inmany Roots, is of one Uniform 
Contexture 5 asin Afparagus, Horf-Radifh, Peony, Potato, and others. 
In many others, it is, as it were, of a Diverfified Woof’, the Bladders 
being, though every where Regular, yet either in Shape, Size, or 
Situation, differentinfome Parts hereof, from what they are, in other 
intermediate ones. For thefe Parts, are like fo many White Rays, 
ftreaming, by the Diameter ofthe Root, from the inward Edge toward 
the Circumference of the Bargue 5 asin Lovage, Melilot, Parfnep, &c. 
cut tranfverlly, is apparent. They are, though not in direct Lines, 
continued alfo by the length of the Root; fo that they are, as it were, 
fo many Membrances,by which the other Parts of the Barque,are difter- 
minated. 

8. §. The Continuation of thefe Diametral Rays, or Portions, is 
divers: fometimes, but half through the Bargue, or fomewhat more, 
or lef, as in Melilot. And it is probable, that to the Roots of all or 
mot Trefoyls, and alfo of the Leguminous Kind, this is proper, To have 
their Diametral Rays come fhort of the Circumference, Sometimes, 
they run quite through to the very Shiv, asin Lovage. And I think, 
in the Roots of all Umbelliferous Plavts : In which therefore, the Sk 
feems to have a clofer Communion with the Diametral Rays, and to be 
originated efpecially therefrom. They ufually ftand at an Equal Di- 
ftance in the fame Root: But with refpeét to divers Roots, their Di- 

{tance 
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{tance varies; {0 lels,in Parfnep, greater in Buglofs. They are commonly Tab. 7, 8. 
Re@tilinear, as in Lovage 3 but fomietimies Winding to and fro,\as in 
- a Carrot. Tab. 8. 
9. §. They are not always of one Size: in a Carrot near the 
Inner Edge of the Barque, exceeding Slender, and fearcely difcerna- 
ble 5, in others, Thicker, asin the Three greater ones of Melilot, and £: 
incommon Chersil. Both by their Diftance, and Size, they are alfo tN 
lefS or more Numerous 5 fome, only as they are nearer; fottie, as final- 
ler 5 others, asboth. And ‘tis proper, I think, to the Ltybous kind; 
either tohavenone, or but a few. Sometimes they are of the fame 
Thicknefs quite through the Barque from edge to edge, as in Murjh. Tab. 7: 
Mallow. And fometimes are confiderably {pread or dilated as they 
aproach the Skiz, wherewith they ate joyned, and whereinto they 
more vifibly run, as in Parfley, or the fmaller part of the Root of 
Lovage. And in fome Roots, as of Scorzonera, at fome times of the Tab. 8. 
year, when lefs fucculent, almoft the whole Parenchyma feems to be 
of the Nature of the Diametral Rays, in other Roots, The Bladders 
of thefe Diametral Portiovs, are fometimes, greater than thofe of the 
‘other Parenchymous Parts, asin Parfley,; and 1 think fometimes lefs. 
Yet as there, fo here, varioufly fizeds to about fix or eight De- 
grees and thofe of Parfley about the third, fourth, and fifth. Their 
Figure is Sometimes more oblong; arid their direction or refpett more 
towards the Center of the Root. ; . 
11. g. As the other Parenchymtous Parts of the Barque, are the 
Receptacles of Liquors fo thefe, (where they are) of Aé. This is ar- 
gued, From their being more White, and not Tranfparent, as fuch 
Roots and Parts ufe to be, which are more copioufly and equally fil- 
led up with Liquor: as the Pith of Elder, which, in the old Stalks, 18 
White 5 was once, and by being well foaked, will become, again 
Tranfparent. And from their being more dry and voyd of Liquor s 
whereupon their Bladders, which cannot be Vacuities, muft be filled 
with more or lefs Aer, mixed withthe Sap or the Vaporous parts thére- 
of. This is more obfervable in thofe Diametral Portions, which ter- 
tminate upon, and run into the Sk. 


12, §. THE BARQUE is not only of a divers Woof, but as ié 
faid, of a Compounded Subftance; there being a certain number of 
Lignous Veffels, fewer or more, in fome place or other, mixed with 
the Parenchymous Part above defcribed ; and fome way or other, are 
demonftrable in all Roots As by the Toughnefs of the Bargue, when 
pulled bythe length. By the vifible Continuation of the faid Vefels 
through the length of the Bargue, in the refemblance of {mall Threds. Tab. 6. 
And by the rifing up of the sap im the traverfé cut of the Roof, in 
fach places of the Bargue, where thefé Threds terminate: as the ex- 
iftence of the fame Vefelsin the Skinz, was proved in the Precedent 
Chapter. 

13. Thefe Tubulary Threds, tun not through the Bargue in di- 
rect lines ; but are frequently Braced together in the’ form of Net- 
Work; The Parenchymous Parts every where filling up the {paces be- 7,1, é. 
twixt the Braced Thredss as in Burnet, Scorzonera, &e. the Barque 
being paired or ftriped off, is apparent. 
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14. §. They feem, at firft, where they are Braced, to be Inof- 
culated 5 foas to be perviousone into another. But a more accurate 
view,efpecially affitted by aMz/crofcope,difcovers the contrary. Neither 
are they woun’d any way one about another, as Fhreds are in a Rope: 
nor Implicated, as in ravied Yarn, or the Knots of a Net: but only 
contiguous or fimply Tangent, as the feveral Chords in the Braces of 
a Drum : being thus joyned together by the Parenchymous Parts, asin 
fpeaking of the Pith, will be underftood how. Yet do not always the 
fame Threds belong and keep entire to one Brace 5 but are freqnently 
parted into lefler Threds; which are tranfpofed from Brace to Brace. 
Nor do they always, in whole or in part, prefently after their contin- 
gence, mutually fall off again; but, oftentimes, run along collateral- 
Ty joyned together for fome fpace. 

15. §. Thefe Braces are of various number in divers Roots ; more 
frequent in fernfalem Artichoke, \efs in Scorzonera, more rare in Cumfry, 
The Threds likewife are varioufly Divaricated 5 fometimes more, where 
the Braces are frequent, as in. Ferufalem Artichoke 5 and fometimes lefs, 
where the Braces are rare, as in Scorzovera, Dandelion: And in all 
Roots, more frequent towards the Inner Verge of the Bark. 

16. §. By what is faid, it is partly implied, That thefe TAreds, are 
not Single Veféls; but a Clufter of them, Twenty, Thirty, or more or 
fewer of them together. Yet as the Threds are not Inofculated in the 
Braces 3 fo neither are the Vefels, in the Threds. Nor yet Twifted ; 
but only ftand collateral together 5 as the feveral Single Threds of the 
Silkworm, do in Sleave-Silk. Neither are thefe Vefels pyramidal, fo far 
as the Glas will difcover; or, from probable Reafon, may be conjec- 
tured. Nor Ramified, fo as to be fucceflively propagated one from 
another, after the manner of the Veins in Animals: but Cylindrical , 
and Diftin@ly continued, throughout the length of the Root ; as the 
Several. Fibres in.a Tendon or Nerve. 





17. §.. THESE VESSELS are either themfelves of divers kinds, or 
ferve, at leaft, to conftitute divers Kinds, in divers Roots: of the dif- 
ferent Natures whereof, although there may be other ways whereby to 
judge 5 yet fo far as by Infpection, we may do it, chiefly, by the Di- 
verfity of thofe Liquors, which they feverally contain. Sometimes they 
yield a Lympha; and that Thin, as they do ina Parfweps efpecially 
thofe that make a Rizg, at the inward extremity of the Bark. See the 
Root it felf That this Clear Szp afcendeth only from thefe Veffels, is 
certain. Becaufe no Liquor will do the like, from any Parenchymous 
Part, asChap. 2. hath been faid. And becaufé it is ofa different 
nature from the zp contained in the Bladders of the Parenchyma 3 al- 
though of the fame Colour, yet fenfibly more Sweet. 

18. § Sometimes they yield a Thick and Mucilaginous Lympha, as 
in Cumfry, as appeareth by its tenacity. From the Mucilaginous Con- 
tent of thefe Veffelsit is, I fuppofe, that the sap contained in the Blad- 
ders isrendred ofthe like nature, fo far'as it approaches hereto , which 
fometimes ismore, as in Marfh-mallom ; and fometimes but little as in 
Borage ; For in prefling out the Liquor of this Plant, and then heating 
it over an indifferent fire; thefar greater part hereof remaineth thin 5 
only fome certain {trings and little bits ofa gellied fubftance are mixed 
herewith; which asit f{eems, were originally the proper Liquor of thefe 
Muciducts. 19. $. 
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19, g. Oftentimes thefe Succiferous Vefféls yield a Milky or White 
Sap and fometimes. Yellow,and of other colours as in Souchus,and moft 
Cichoraceous Plants 5 in Angelica, and molt Umbelliferous 5 in Burdock; 
and divers Thiffles, to which that is ’akin: in scorzonera, Common 
Bells, and many other Plants, not commonly taken notice of to be 
milky. The Milky Saps of all which, although they differ in Colour, 
Thicknefs, and other Qualities 5, yet agree, in being more Oyly than 
any of the Lyphous Saps. It being the mixture of the Oyly parts with 

‘fome other Limpid Liquor, but of a different Nature, which caufeth 
them to be ofa Milky, or other Opacons Colour, in the fame manner 
as common Oy/, and a {trong Liquamen of Tartar, fhaked in a Bottle 
together, prefently mix into a White Liquor. And although they 
will, for the greateft part, feparate again 5 yet fome of their parts, 
without any Boiling, or fo much as the leaft Digeftion with Heat, by 
Agitation only, or {tanding together for fome time, incorporate in the 
form of a Thin Mélky-Sope, which will al{o diffolve in Water. I fup- 
pofe, therefore, That it isthe Volatile salt, chiefly, of thefe Plants, 
which being mixed with their Oyl, renders this Liquor of a White or 
other Opacous Colour. . 

20. §. Sometimes the Oy! will feparate and difcover it felf: for if 
you cut a Fewil-Root traverfe, after it hath layn fome days out of the 
Ground ; the fame Vefels, which, in a frefh Root, yields ag/k 5 will 
now, yield Oyl: the watery parts of the Mzlk., which in the dry- 
ing of the Rost are more evaporable, being fpent. 

21. §, All Gums and Balfams are likewife to be reputed the proper 
Contents of thefe Veféls: for Thefe and Milks, are very near akin. 
So the Milk of Feril, upon ftanding, turns to a Clear sal/am 5 of 
Scorzonera, Dandelion, and others, to a Gu. In the dryed Root 
of Angelica, &c. being {plit, the Milk, according to the Continuati- 
on of thefe Veféls, appeareth, as Blood clodders in the Veixs, con- 
denfed toan hard and fhining Rofiz. And the Root of Heleninm cut Tab. 9: 
tranfverfely, prefently yields a curious Balfame of a Citrine Colour, 
and fometimes of the Colour of Balfame of sulphur. 1 callit a Bal: 
fame 5 becaufe it will not diffolve in Water. Yet not a Terebioths 
becaufe, nothing near fo vifcid or tenaceousas that is, But the Root 
of Common Wormwood, bleeds, from large Veffels, a true Terebinth, or a Téb. 19. B: 
Balfame with all the defining properties of a Terebinths although that 
word be commonly ufed only for the Liquors of fome Trees. 

_ 22. §. There is yet another kind of Sap-Veffels, which may be cal- 
led Vaponr-Veffels 5 as in Docks, at leaft fome of them. For by the 
Sap-Veffels it is, that the Barques of Roots do Bleed. Of which, fome 
Bleed quick and plentifully, asthe Umbelliferous and the Cichoraceows 
Kinds. Some, very flowly and {carce vifibly, as all or moft Trefayls; 
and of the Legumiinons Kind. And fome feem not to Bleed, as the 
Dock, Yet that this Root, hath alfo Vefels diftin& from thofe that 
carry Aer; doth partly appear; from the different Colour they pro- 
duce where they ftand5 as will better be underftood anon; in fpeak- 
ing of the Caufes of the Colours of Roots.As alfo from the Toughnefs 
of the Barque, in pulling it by the lengths neither the Parenchyma, 
nor the Aer-Vefels, being of themfelves Tough. But becaufe the Swccus 
or Sap they carry, {eems to be a kind of Dewy Vapour, therefore, they 
may not iniproperly be called Roriferous = Vapour-Veffels. 
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23. §. THE sap-Veffls, are not only of divers Kinds, in divers 
Roots, but inthe fame, Whether in all, I doubt : but in fome it -is 
certain they are: For if you cut a Fevil-Root traverfe, both Mik and 
Limpid Sap, will prefently afcend, and, upon accurate infpettion , 
appear thereupon dinftinétly. So the Roots, both of Trachelinm and 
Enula, Bleed both a Lympha, anda Citrine Balfame: and Wormwood, 
both a Lympha, anda Terebinth, at the fame time. So alfothe Root 
of Dandelion being cut in November, feems to bleed both a asilk.. 
and a Lympha; the latter being drowned by the former at another 
time when it is more copious. Whether all Roots have Lympheduits, 
is doubtful 5 but ’tis moft probable, that they have, more or fewer 5 
ftanding, for the moft part, in a Ring, at the Inner Verge of the 
Bargque: the Sap whereof, I fuppofe, is fo far of common Nature in 
all Roots, as to be Clear, and lefs Oily. 





24. g. THE Quantity of thefe Vefels is very different: In Borage, 
Peony, Biftort, but few 5 in Afparagus, fewer: in Parfnep, Celandine, 
many; in Fenil, Mar(h-mallow, many more: and betwixt thefe ex- 
treams, there aremany Degrees, as by comparing the Roots of Horfé- 
Radifh, Turnep, Briony, Skirrets, Parfley, Goats-Beard, and as many 
more as you pleafe, may be feen. _Amongft the feveral Sorts of Docks, 
they feem in Patience, to be the feweft; in Red-Dock, the moft nu- 
merous. There are two ways of judging of their Number 5 Either 
astheir Extremeties are vifible upon the traverfe cut of the Barque 5 
or as the Barque is diverfly Brittle or Tough 5 being fo, from the va- 
rious Number of thefe Ve/els therein, as in the Second Chapter hath 
been faid. , 

a5. §. The Quantity of the afcending Sap, is a doubtful argu- 
ment, whether of the Number, or Size of thefe Vefels. For it is 
common to moft Milky-Roots, for the Milk to afcend more copioufly: 
yet in fome of them, the Veféls feem, in proportion with the Paren- 
chymous Part, not to be fo numerous, as in fome other Roots, where 
the afcending Sp isles as by comparing the Laéfeals of Dandelion, 
and the Lymphedudts of Fenil together, may appear: fo that it fhould 
feem, that the bore of the Laéfeal Vefels, is greater than that of the 
Lymphadudts. 


26. §. THE Situation of thefe Veféls, as they appear, even to 
the naked Eye, in the tranfverfe Section, is Various and Elegant. 
Sometimes they are pofited only at the Inner Edg of the Barque, where 
they make a Ring, asin Ajparagus. In which place and pofition, they 
ftand in moft, if notin all, Roots, how varioutlly foever they are po- 
fited alfo otherwife. The Common Crow-Foot with numerous Roots, 
hath a Ring of Sap-Veffels next the Skin. So the Barque of Monks- . 
Hood, is encompaffed with a tranfparent Ring of Sap-Vefels. The 
Ring is either more Entire, as in Eryngo, Brown-Wort, Valerian, Hop, 
Madder, Gc. Or itis a Prick'd Ring, as in Buttyr-Bur. Sometimes 
they are chiefly poftur’d in a Prick-Ring, towards the outward part of 
the Barque, asin Peony: and fome Roots are pricked all over the 
Barque, as of Melilot. In others, they ftand not fo much in Pricks, 
as Portions or Colums, as in Cumfry- 


97. §. 
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27. §. In others, again, they all ftand in more continued Lines, 
either Rays or Diametral, as-in Borage; or Peripherial, as in Celan- 
dine. The Vafcular Rays are not equally extended in all Roots: in 
Parfuep, towards the Circumference of the Barques in Buglofs, about 14%:7> 8,9. 
half way. In all Docks, and Sorrels, the Rays are extended through 
about 3 of the thicknefs of the Barque, towards the Circumference; 
whereabout, divers of them are always arched in, two and two toge- 
ther. In all or many Trefoyls, and of the Leguminous Kind, they are 
extended through no more than 34 of the Barque. In the Umbellifee 
rous, they are Ralled in betwixt the Diametral Portions of the Paren- 
chyma. \n Borage, the Rays are more Continuous 3 in-a Carrot, more 
Pricked. Here alfo the Pricks {tand im Even Lines; in Lovage, they 
are Divaricated. Ofwhich, and thofe of fome other Roots; it is al- 
fo Obférvable, That they are not all meer Pricks, but moft of them 
finall, yet real Circles ; which, after the Mz/& hath been frequently 
licked off, and ceafeth to afcend, are vifible, even without a Gla/s. 
And note, that in obferving all Milk-Veffels, the adilk is to be taken off, 
not with the Finger but the Tongue 5 fo often, till it rifeth no more, 
or but little. And fome Roots may alfo be foaked in Water 5 where- 
by the Pofition of the Milk-Veffels, will be vifible by the darker Co- 
Jour of the Barque, where they ftand. 

28. ¢. The Raysfometimes, run more Parallel, and keep feveral, 
as in Mowkfhood ; and fometimes, towards the Circumference of the 
Barque, they are occurrent 5 as not only in Docks, but other Plants : 
In Eryngo, ina termination more Circular ; and in Bryony, angular, 
or in the form ofa Glory, as alfo-in Horfradijh, through a Micro/cope. 7p, 15. 
The Peripherial Lines are in fome, more entire Circles, as in Dandelion 5 
inothers, made up of fhorter Chords, asin Potato, Cumfry, and the 
fmaller part of the Root of Moxks-hood. In fome, the Pricks are fo 
exceeding fmall, and ftand fo clofe, that, to the bare eye, they feem 
to be continous Rizgs, which yet, through the Microfcope, appear 
diftin, as in Marfh-mallow and Liquirifh. Tab, 12 

29. §. Sometimes Columns and Chords are compounded, as in 
Burnet; Pricks and Chords, in Potato; Rays and Rings, in Mozk- 
hood ; where the Ring is Single. In Fevil, there is a double or treple 
order both of Rays and Rings, the Lywpheduéds {tanding in Rays and 
the Laéfeals in Rings. And in Mar/h-mallow, the Veffels are {0 pofited 
asto make both thofe kinds of Lines at once. 

30. §. In Celandine, they feem all, to the bare eye, to ftand in 
numerous Rings lying even one within another. As alfo in Dandelion 5 
in which yet, being viewed through a Microfeope, there is an appear- 
ance of very many {mall Rays; which {treaming from the Inner Verge 
of the Barque, crofs three or four of the fmaller Rings, and are there 
terminated. Whence it fhould feem that Lymphatick Rays and Milky 
Rings, are in thatRoot, fo far mixed together. Only the Lympha, be- 
ing confounded withthe Mi/A, cannot be difcerned. And where the 
Milky-Veffels are evacuated, or at fuch Seafons, wherein they are lefs 
full, divers Milky Roots will yield a clear Liquor at the Inner Verge of 
the Barque, where, at other times, they feem to yield only Milk; 
And this is the Defcription of the Bargque« 
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Of the WOOD. 


a5 HAT Portion of the Root which ftandeth next 
* within the Barque, and in Trees, and Shrubby 
Plants, is the Wood 5 is alfo compounded of 
Two Subftantially different Bodies, Parenchy- 
: or mous and Lignous. The Parenchymous, is of 
o the fame Subftantial Nature with that of the 
N Barque. And is originated from it 3 being not 
: only adjacent to it, but all round about conti- 

* nuous therewith; even as that, is with the 
Skins the Parenchyma of the Barque, being diftributed, from time to 
ies partly outward into the Ski, and partly inward, into the 

ood. 

2. g. The Pofition of the feveral parts hereof, is different. For the 
moft part it hatha Diametral Continuation, in feveral Portions, run- 
ning betwixt as many more of the L7gzous, from the Circumference 
towards the Center of the Root : all together, conftituting that, which 
in the second Chapter of the Firft Woot, I call the Inferiment. Inthe 
Roots of many Herbs, thefe Diametral or Inferted Portions are more 
obfervable, as in Cumfry5 which leadeth to the notice of themin all 
others, both of Herbs and Trees. Sometimes part of this Paren- 
chymous Body is difpofed into Rings,as in Fenil. The Number and Size 
of which Rings differ: In Fev#l, when the Root is grown large, they 
are in fome places broader, but fewer 3 in Beet they are narrower, but 
more. The Diametral Portions are here, in like manner, much va- 
ried; in Cumfry, Celandine, larger; in Beet, Buglofs, meaner; in Bo- 
rage, Parfnep, more, and fmaller ; and in moft Woody-Roots, ftream- 
ing betwixt the Pith and the Barque, as fo many {mall Rays. Their 
Continuation is alfo different 5 in fome Roots, to the Centre, as in Co- 
lumbines in others not, as in Parfvep, And fometimes different in the 
fame Root, as in the Vize. 

3. §. The Contexture of thefe Parexchymous Portions is fometimes 
Uniform, as in Buglofs, Peony; and fometimes alfo, as it is in the 
Barque, different ; in part, more fappy,, and tranfparent; in part, 
more white, dry, and aery, as in Carrot, Lovage, Scorzonera, and 
others; which yet cannot be obferved without a wary view. But 
their gcneral Texture is the fame being all made up ofmany {mall Blad- 
ders. Which are here of different Sizes, like thofe of the Barque, but 
for the moft part fmaller. Their Shape likewife, is ufually Round ; 
but fometimes Oblong and Oval, asin Borage; or Oblong and Square, 
as in. the Vine, : 

4. §. The Lignous Part, ifnot always, yet ufually, is alfo Com- 
pounded of Two Kinds of Bodies, cil. Succiferous or Lignous and Aer- 
Veffels. The Lignous as far as difcernable, are of the fame. Confor- 
mation and Nature with thofe of the Barque, and in the tranfverfe cut 
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of the Root, do oftentimes, as tho, emit a Liquour. They are.alfo 
Braced 5 and many of them run in diftinét Threds or Portions, collate 
rally together. 
5. §. The Aer Veffels 1 fo call, becaufe they contain no Liquor, but 
an Aery Vapour. They are, more or lef, vifible in all Roots. They may 
be diftinguithed, to the bare Eye, fromthe Parenchymous Parts, by their 
Whiter @grface; and their ftanding more prominent, wheras thofe 
thrink below the tranfverfe level of the Root, upon drying. They are 
frequently Conjugated divers of them together , fometimes fewer, and Tab. 10; 
for the moft part fingle, asin A/paragus ; fometimes many, as in Horf: & 15. 
Radio. And their Conjugations are alfo Braced, as the Threds of the 
Succiférous Veffels. But they are no where Inofculated : nor Twifted 
one aboutanother 5 but only Tangent or Collateral. Neither are they 
Ramified, the greater into eG she are all diftinétly continued, as 
the Nerves in Avimals, from.one end of the Root to the other. 
6. §. Their Braces, as thofe of the Succiferous Veffels, are alfo of 
various number: in Ferufalem Artichoke, Cumfry, Scorzonera, more rare 5 
in Borage, Burnet, more frequent 5 as by {tripping off the Bargue of 
fuch Roots, where it is eafily {eparable, may be feen. And they often Tab. 6. 
vary in the fame Root ; fo in Borage, Scorzonera, &c. they are more 
frequent in the Centre, and next the Barque, than in the Intermediate 
{pace, as by {plitting thofe Roots down the middle doth appear. They 
alfo vary from thofe of the succiferous Veffels 5 ‘thote being ufually more 
frequent, as in Jerufalem Artichoke, than thefe of the Aerial. é 
7.§. Betwixt thefe Braced Aer-Veféls, and the ‘reft, which make 
the true Wood, run the Parenchymous Parts above defcribed 3 as they Zab. 6. 
do betwixt the succiferous in the Barque: and fo make up two Pieces 
of Net Work, wherof one is the filling up of the other. at 
8. §. The Pofition ofboth thefe Kinds of Veféls, is Various. The 
Succiferous or Lignous ,are fometimes pofited in diametral lines or porti- x 
ois 5 as in the Vive, and moft Trees. Sometimes, oppofitely to the oan he 
Aerial, asin Beet 5 each Ring herein being double, and made both of Lab. 8. 
Sap-and Aer-Veffels. 
9. §. In Nettle the Pofition is very peculiar, from what it is in the Typ, §, 
Roots of other Herbs 5 being curiously mixed 5 the succiferous running 
crofs the Aerial, in feveral, viz. Five, Six, Seven, or more Rings. 
In Bryony the feveral Conjugations of the Aerial, are diftin@ly fur- 
rounded with the Succiferous. In Patience, the Succiferous are difpoted, 24° 7- 
befides Rays, into many fmall Rings, of different Sizes, {prinkled up 
and down, and not, as inother Roots having one common Centre $ 
within divers whereof, the Aer-Vefféls are included : efpecially within 
thofe which are drawn, not into Rigs, but, as it were, ito little 
ftragling Hedges. 
10. $. That alfo of the Aer-Vefels, is Various and Elegant: efpe- 
cially in the upper part of the Root. In Avmi, Lilinin-non-bulbofon, 
they make a Ring, In thefé, a Prick’d-Ring; in Peony, aRing of 
Rays 3 in Valerian, aRing of Pricks and Rays. In others, they make Tb: 7,85 9: 
not Rings, but longer Rays, extended either towards the Centre, 
as in Scorzenera 5 or meeting init, as in Columbine. In the Common 
Dock, they {tand more in fingle Rays: in the other Species of Decks, 
both in Rays, and collateral Conjugations between, 
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11. g. In Beet, they ftand in feveral Rings; and every Ring, 
made of Rays. In Cumfry, the Rays and Rings are feparate; thofe 
Tab. 8,9. ftand without, thefe next the Centre. In Dandelion, they ftand alto- 
gether, and make a little Rope, in the Center it felf In Geranium, 
and others of that Kindred, they make a little Thred, in the fame 
place. And in Skirret, they ftand in two Threds, near the Centre. 
12. §. In Celandine, they ftand in almoft parallel @ines. In 
Tab. 8, 9» Monks-hood, of a wedged Figure; divided inthe fmaller part of the 
Root, into Three little Wedges, with their poynts meeting exactly 
in the Centre. In Cinquefoyle, and Strawberry, they are alfo poftur'd 
in three Conjugations, triangularly. In the young Roots of Ozk , 
they ftand neither in Radiated, nor otherwife ftrait, but Winding 
Lines. And in Borage the pofition, of many of them, is Spiral. As 
likewife, fometimes, in Mercury, or Lapathum unéuofum. In Horfe- 
Tab.1§.  Radilh, they ftand more confufed neither in Rings nor in Rays; yet 
their feveral Conjugations, are radiated: with very many other dif- 
ferences, 
13. §. The Quantity of thefe Vefféls, as to the fpace they take up 
inthe Root, is to be computed Two ways, By their Number, and 
Size. Their Number may, in fome Roots, and in fome meafure, be 
judged of, by the bare Eye; having, frequently, a whiter furface 
than the other Parts, \ Asalfo their Size; the Bore of thefe. Veféls be- 
ing greater than that of the Ligzows in all Roots; efpecially in fome. 
For if you take the Roots of Vine, Fenil, Dandelion, Plum-tree, El- 
der, Willow, &c. and lay them by, for fome time, to dry 5 and then, 
having cut off a very thin Slice of each, tranfverfély 5 if you hold up 
thofe Slices before your Eye, fo as the Light may be trajected through 
the faid Vefels, they hereby become vifible, as notably different, both 
in Number and Size. 
14. §.. Butundeceitful and accurate Obfervation of both their 
Number, and Size, muft be made by the Microfcope 5 and fo they will 
appear to be much more various. In Biffort, Skirret, they are very 
few; in Beet, very many: betwixt which extreams there are all De- 
grees; asin Orpine, Venus Looking-Glafs, Scorzonera, Great Celandine, 
Peony, Borage, Fenil, &c. may befeen. So their Size, in fome is ex- 
tream fmall, asin Strawberry, Biftort, Valerian 5 in others very great, 
asin Afparagus, Buglofs, Vine. ‘They are alfo of feveral Sizes in one 
-and the fame Numerical Root; but in fome, are lefS varied, as in Li- 
: lium non bilbofum, Afparagus, BughofS; in others, more, as in Bryony, 
ce To. 0 Tovage. Amongft all Roots, they vary by about Twenty Degrees ; 
vi as by comparing the Roots of Vine, Thorn-Apple, Bryony, Lovage, 
Fenil, Wild Carrot, Saxifrage, Parfley, Peony, Hore-hound, Cinquefoyl, 
Strawberry, &c. together, may be feen. Some of thofe in the Vine, 
being of the greateft Size ¥ appearing through a good Gla/s, at leaft 
one Third of an Inch in Diametre: thofe in Strawberry, and that ~ 
Kind, of the fmalleft; moft of them appearing, in the fame Gla/;, 
no bigger, than to admit the poynt of a fmall Pin, according to 
the Standard, inTab, 12. See alfo the Figures of fo many of them 
as are drawn. 


15. §. 
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15. §. In fome Roots, they are Small, and Few 3 as in Ferufalene 
Artichoke 5 in others Small, but Many, asin Horfe-Radifh: in Buglofs, Tab. 11, 14, 
they are Great, but Few in the Vize, Great and Many. So that the '5, 17: 
proportion, which thofe ofa Vive, their Number and Size being taken 
together, bear to thofeof Ferufales Artichoke, may be, at leaft, as Fifty, 
toOne. Ofthe {malleft Kinds, as thofe of Cinquefoyl, Ferufalen Arti 
choke, and the likes It istobe noted, That they are fcarce ever vifible 
in the frefh Slices of thefe Roots 5 but after they have layn by a while,at 
laft, by a good Glas, Clear Light , and {teddy View, are difcerna- 
ble. 

16. §. In fome Roots, the greater of thele Veffels {tand in or next 
the Centre, asin Taraxacum, or Dandelion ; in others next the circum- 
ference, as in Horfe-Radifo. Sometimes each of them is from one end of 
the Root to the other, of a more equal Size, or more Cylindrical, as in 
Marjh-mallow 5 but ufually, they widen, more or iefs, from the Top, 
to the Bottom ofthe Root, as in Thorn-Apple: about the Top of which, 
they are, for the moft part, but of the Sixth, Seventh, and Eighth, 
Magnitude; fome of the Fifth, but none of the Third; but about the 
Bottome, they are moft of the Third, and Fifth: whence itis manifeft, 
That fome of them are, in the manner of Vei#s, fomewhat Pyramidal. 
Yetis it obfervable, That theirampliation proceedeth not towards, but 
from their Original, asin Nerves. 

17. §. Of thefe Veffels Seignior Afalpighi hath obferved 5 Compo- 
nuntur ( faith he ) expoftte fiftule Zona tenui & pellucida, velut argentei 
coloris lamina, parum lata; que, fpiraliter locata, & extremis lateribus 
unita, Tubum, interins G exterius aliquantulum afperue, efficit. : 

18. §. To whofe Obfervation I further add, That the Spiral 
Zone,or Lamina,as he calls it,is not everone Single Piece; but confifteth 
of Two or More round and true Fibres, although ftanding collaterally 
together, yet perfectly diftin@. Neither are thefe Single Fibres 
themfelves flat, like a Zone; but of a rownd forme, like a moft fine 
Thred. According asfewer or more of thefe Fibres happen tobreak off, 
from their Spiral location, together; the Zone is narrower, or broad- 
er: ufually, Narrower inthe Trak, and Broader in the Root. 

19. §. Ofthefe Fibres I alfo Obferve, That they are not Inoftulated 
fide to fide, but are Kait together by other fmaller Fibres 5 thofe be- 
ing, as it were, the Warp, and thefe the Woof of the Aer-Veffels, Yet 
I think the feveral F7bres are not interwoven juft as ina Web 5 but by 
a kind of Stitch, as the feveral Plates or Bredths of a Floor-Mat. A 
clear and elegant fight of thefe Fibres, and of their Intermeftage, by 
{plitting a Vize-Root, ora piece of Oak, may, witha good Gia/s in the 
fidesof their Greater Aer-Veffels, be obtained; having much of the re- 
femblance of Clofe Needle-work, 

20. §. The Spiration of the Fibres of thefe Veffels, may more eafily + 
be obferved in the Tra#k, than in the Root. And better in younger 
Plants, than other. And not fo well by Cutting as by Splitting, or by 
Tearing off fome {mall Piece,through which they ru : their Conforma- 
tion being, by this means, not fpoiled. Yet this way, the Vefels are 
feen, chiefly , Oxre/alued. 

21. g. But in the Leaves and Tender Stalks ofall fuch Plants, as 
fhew, upon breaking, a kind of Doxze or Wool they may be feen 
Refolved and Drawn out, and that fome times even to the naked Eye, - 

Q an 





Tab. 13, 14. 
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(a) See 
Book 3. 


an Inch or two Inches in length. This Wool being nothing elfe, but a 
certain number of Fibres Refolved from their Spiral pofition in thefe 
Veffels, and Drawn out in Length 5 and focluftred together,as fo many 
Threds or little Ropes: appearing thus more or lefs, in the Leaves and 
fome other Parts of moft Plants but more remarquably in fome, as 
in the Vive, Scabious, and others. As alfo in the Scales of a Squil/. In 
which laft, for example, they are fo eafily feparable, as further to 
fhew, what before was obferved ; wiz. That the Plate or Zone, into 
which the Aer-Veffels are ufually Refolved, isnot one Single Piece, or 
meer Plate ; but made up of feveral Round Fibres, all ftanding and 
running parallel, and fo knit together by other fmaller ones, tranf- 
verfly, in the form of a Zoze. For if you break or cut a Leaf or shell 
of a freth Squil, till you come to the Aer-Veffels, and having fofily 
drawn them out, for about an Inch or more (to the naked Eye) in 
length, you then fingle out one or two of them from the reft, and 
rowl them, as they hang at the She//, eight or nine times round, each 
Vefel will appear, through a Glas, to confift of 8, 10, or 12 {mall 
Fibres; which, in the Unrefolved Vefel, run parallel, but by this 
means, are all feparated one from another. See the Figures belonging 
tothe Third and Fourth Wook. 

22. §. The Procefs of their Spiration, is not, fo far as I have ob- 
ferved, accidental, but conftantly the fame; fei. In the Root, by 
South, from Weft to Eaff: But in the Truk, contrarily, by South, 
from Eaft to Weft. 

23. §. The Content of thefe Veffels, is, as hath already been intt- 
mated, more Aery. The Arguments for which, are, That upon a 
tranfverfe Cut of the Root, the sap afcendeth not there, where 
Thefe-ftand. Being alfo viewed through a Microfcope, they are never 
obferved to be filled with Liquor. Befides a Root cut and immerfed in 
Water, till the Water is in fome part got into thefe Vefféls, and then 
the Root taken out and crufhed; the other Parts will yield Liquor, 
but Thefe, only Bubbles: which Bubbles are made, by fome {mall 
quantity of Liquor mixed with the Aer, before contained in the faid 
Vefels. To which, other Arguments will arife out of thofe Things 
that follow in the Second JPart. As alfo for this Cowtent, its not be- 
ing a pure or fimple, but Vaporous Aer. Whether thefe Veffels may 
not, infome Vegetables, and at fome times, contain Liquor, 1s doubt- 
ful. (4) Thus far of the Lignons Part. 
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Of the PITH. 


BATHIN the Lignous Part lyeth the Pith. This 
Part is not common to all Roots; for fome have 
none, as Nicotiaw, Srtamoninm, and others. Yet 
many which have none, or but little, throughout 
all their lower parts, have one fair enough about 
their tops, as Mallow, Bourage, Dandelion, and 
id the like. See the Roots. And in many others there 
are Parenchymous Parts, of the fame fubftantial nature with the Pith, 
diftributed betwixt the feveral Rings of Veffels, and every where vi- 
fible, from the top tc the bottom, asin Beet, Fevil, &c, Tab. 8. 
2. §. The Size of the P7th is varied by many Degrees, eafily rec- 
koned an Hundred; in Fewil, Dandelion, Afparagus, but {mall ; in 
Horfe-Radifh, Valerian, Biftort, great. The Shape hereof, in the 
lower parts of moft Roots, is Pyramidal ; but at the tops, Various, ac- 
cording to the different Diftribution of the Vefels, asin Carrot, Ayper- 745, 6, 
bolick, in Parfley, Oval as appeareth, in cutting the Roots lenght- 
ways. 





Tab. 6s 
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3. §. The Pith, for the moft part,efpecially in Trees, is a Simple Body : 
but fometimes, it is, asthe Bargue, compounded ; fome certain number 
of Succiferous Vefféls being mixed herewith 5 as in Ferufaleme Artichoke, 
Horfe-Radifh, &c. wpon a traverfe cut, by a ftritt view, may be 
difcerned. Their Pofition is fometimes Confufed, as in aGarrot 5 and 
fometimes Regular, asin Parfley; appearing, by the traverfe cut, in 7, 6, 
Rings, and in cutting by the length, in Arches. And fometimes the 
Pith is hollow; as inthe Level-Roots of Bifhops-Weed: thefe Roots 
being made out of the Stalk, as in the Fari# Chapter hath been fhew- §. 13,14,13. 
ed, how. 3 


Tab. 6, & 8. 


4. §. As allthe other Partsof the Roof, are originated from the 
Seed , {o, fometimes, is the Pzth it felf. But fometimes, it hath its 
more immediate Derivation from the Bargue. Hence it is, that many 
Roots, which have no Pith in their lower parts, have one at their 
top, as Columbine, Lovage, &c. -For the Parenchymous Parts of the 7,), he 
Barque being, by degrees, diftributed into Diametral Portiozs, run- 
ning betwixt thofe of the Ligvous Body, and at length, meeting and 
uniting in the Centre, they thus conftitute the Prth. In the fame 
manner, at the top of fome Roots, the Pithis either made or augmen- 
ted, out of the Parenchymous Rings above defcribed; thefe being 
gradually diftributed to, and embodied in the Centre 5 asin Fev#l, and 
fome other Reots, their lower and upper parts compared together, 
may be feen. Even asin Aximals, one Part, as the Dura Mater, is 
the original of divers others. 
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5. §. Fromhence, it alfo appears, That the Pzth is of the fame 
Subftantial Nature with the Parexchyma of the Barque, and with the 
Diametral Portions 5 and that therefore they are all one body, differ- 
ingin no Effential Property, but only in their Shape and Place. The 
fame is aMo evident from the Continuity of the Pith with the Diame- 
tral Portions, as of Thefe, with the faid Parenchywa. And from 
their Contexture, which, by a Microfcope, appeareth to be of one 
and. the fame general kind, in all Plavts, both in the Parenchyma of - 
the Bargue, in the Infertment or Diametral Portions, and in the Pith, 
all being made up of Bladders. 


6. §. The Bladders of the Pith, are of very different Sizes  {el- 
dom lefs, than in the Barque, as in Afparagus; ufually much bigger, 
asin Horfe-Radi(h. They may be well reckoned to about fifteen or 
twenty degrees; thofe in ferufalem Artichoke, of the largeft ; in Va- 
lerian, Horfe-Radifh, of the meaner; in Biffort, Peony, of the fmal- 
left. Their Pofition is rarely varied, as it is oftentimes, in the Barque 
but more uniform, and in the tranfverfe Cut, equally refpective to all 
parrs of the Root: yet being piled evenly, one over another, in the 
long cut, they feem to run, in Dire& Trains, by the length of the 
Root. ‘Their Shape alfo is, uftally more orbicular; but fometimes, 
fomewhat angular, inthe larger kinds, as in Ferufalem Artichoke. 


7. §. THUS FAR the Contexture of the P7th is well difcoverable 
in the Root. In the Trunk, farther, and more eafily. Whereof 
therefore, in the next Book, I (hall give a more particular De/cription 
and Draught. Yet fince I am fpeaking of it, I fhall not wholly omit 
here toobferve, That the Sides, by which the aforefaid Bladders of 
the Péth.are circumf{cribed, arenot meer Paper-Skivs, or rude Mew- 
branes but fo many feveral Ranks or Piles of exceeding fmall F2- 
brous Thredss \ying, for the moft part, evenly one over another, 
from the bottom to the top of every Bladder; and running crofs, 
as the Threds in the Weavers Warp, from one Bladder to another. 
Which is to fay, That the Pith isnothing elfe but a Rete zirabile, or 
an Infinite Number of Fibres exquifitely fmall, and admirably Com- 
plicated together: as by cutting the Pith with a Razor, and {o view- 
ing it with a good Gla/s, may be feen. See the Figures belonging to 
the Third Book. 


8. §. All Plants exhibit this Spectable, not alike diftin@y ; thofe 
beft, with the largeft Bladders. Nor the fame Pith, in any condition 5 
but beft, when dry : Becaufe then, ‘the Sap being voided, the {paces 
betwixt the Fibrous Threds, and fo the Threds them{elves, are more di- 
ftincly difcernable. « Yet is it not to be dryed, after Cutting 5 Becaufe 
its feveral parts, will thereupon coincide and become deformed. But to 
be chofen, while the Plawt is yet growing 5 at which time, it may bé 
often found dry, yet undeformed 5 as in the Trunks of Common Thiftle, 
Ferufalen Artichoke, &c. 

g. § Neither are thefe Threds, fo far asI can obferve, Single Fi- 
bires 5 but ufually, confift of feveral together. Nor are they fply 
Collateral, but by the weftage of other Frbres, in their natural Eftate, 
knit togethers much after the fame manner as the Spiral Fibres of 

Aer= 
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Aer-Vefels. This Connexion [have no where fo well feen, as in the 

White Bottoms of the Bladders of a Bulrufh, being cut traverfe 3 where- 

in they have the appearance, -of very Fine and clofe Needfe-work. 





to. §. The Fibres by which the {aid Threds are knit together, I 
think are all Single: and are feldom aid fcarcely vifible, except by 
obliquely Tearing the Pith ; by which means, they will appear through 
the Glafs, broken off, fometimes, a quarter or half an Inch, or an 
Inch in Length; and as {mall as one Single Thred of a Spiders webb. 
In a Bulrufh, they are fometimes difcernable in cutting by the Length. 
Thefe Fibres, and the Threds , they knit together, for the moft part, 
are fo pellucid, and clofély fituate, that they frequently feem to 
make One entire Body, as a picce. of Ice or a film of Water it 
felf: or even as Avimal skins fometimes thew, which yet are known 
to be Fibrous. 


_ U1. §. The Situation of thefe Threds, is contrary to that of the 
Veffls, as thofe by the Length, fo thefe, chiefly, by the Bredth of the 
Root,or horizontally, from one edge of the Pith to the other. They are 
continued circularly ; whereby, as oft as they keep within the compafé 
of the feveral Bladders, the faid Bladders are Round: But where they, 
winde out of one Bladder, into another, they mutually Interfe@ a Chord 
of their feveral Circles ; by which means, the Bladders become Angu- 
lar. 


12. §. The Contexture, likewife, both of the Parenchymous Part 
of the Barque, and of the Diametral Portions inferted betwixt the Lig- 
nous 5 isthe fame withthis ofthe Pith, now defcribed 5 that is, Fibrous. 
Whence we underftand, How the feveral Braces and Threds of the Vef- 
Jels are made : “For the Vefels running by the length of the Root, as the 
Warp 5 by the Parenchymous Fibres ranning crofs or horizontally, as 
the Woof: they are thus Avit and as it were ffitched up together, 
Yet their wefiage feemeth not tobe fimple, asin Cloath ; but that 
many of the Parewchymous Fibres are wraped round about each 
Veffel ; and, in the fame manner, are continued from one Veffel to 
another; thereby knitting them altogether, more clofely, into one 
Tubulary Thred and thofe Threds, again, into one Brace: much af- 
ter the manner of the Needle work called Back-Stitch or that ufed in 
Quilting of Balls. Some obfcure fight hereof, may be taken in a Thred 
ofCambrick, througha Microféope. But it is moft vifible, inthe Leaves 
and Flowers of fome Plants, The Delineation of thefe Things I fhall 
therefore omit, till we come hereafter to fpeak of the other Parts. 











13. §. From what hath been faid, it may be conjectured ; That 
the Aer Veffels facceflively appearing in the Bargue, are formed, not 
out of any Fluid Matter, asare the original ones ¢ But of the Parenchy- 
mous Fibres; fe. by changing them from a Spherical to a Tubulary 
Forme. 

14. §. From the precedents, it is alfo manifeft, That all the Paren- 
chymous Parts of a Root, are Fibrous. 

t5. §. And laftly, That the whole Body ofa Root, confifteth of 
Veflsand Fibres, And, That thefe Fibres themfelves, are Tubulous, 

or, 
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or fo many more Vefféls, ismoft probable : There only wanteth a great- 
er perfection of Microfcopes to determine, 


16. §. The Contents of the Pith are, fometimes Liquor, and fome- 
times a Vaporous-Aer. ‘The Liquor is always Diaphanous, as that of the 
Parenchymous Part of the Barque, and in nature, not much differing 
from it. The Aer is fometimes lef, and fometimes more Vaporows, than 
that of the Bargue. By this Aer Imean, that which is contained in the 
Bladders. Within the Concaves of the Fibres which compofe the Blad- 
ders, 1 fappofe, there is another different Sort of Aer. So that as in 
the Bladders is contained amore Aqueous; and in the Vefféls, a more 
Effential Liquor : So fometimes, in the fame’ Bladders, is contained a 
more Vaporows 3 and inthe Fibres, a more Simple and E/fential Aer. 
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9. § Wherefore Nature, and the Canfes and Reafons of Things, 
duly contemplated, naturally lead us unto Gods and is one way of. 
fecuring our Veneration of Him: giving us, not only a general Demon- 
{tration of his Beivg 5 but a particular one, of moft of the feveral Qua- 
lifications thereof. For all Goodnefs, Righteoufnefs, Proportion, Order, 
Truth, or whatever elfe is Excellent and Amiable in the Creatures 5 it is 
the Demonftration of the like in God. For it is impoffible; that Ged 

fhoul 


O Philofophize, is, To render the Canfes and Endi Theology the 
of Things. No man, therefore; that denieth God Beginning 
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fhould ever make any thing, not like Himflf, in fome degree or other. 
Thefe Things, and the very Notions which we have of them, are 
ceptions iffuing from the Womb ofthe Divine Nature, 

3. §. By the fame means, we have a greater aflurance of the Excel- 
lency of his Sacred Word. That He, who hath Done all things fo tranf- 
cendently well; muft needs Speak as well, as he hath Done. That He, 
who in fo admirable a manner, hath wade Man cannot but know beft, 
What his true Prizczples and Faculties are 3 and what AGons are moft 
agreeable thereunto: and, that having adorned him with fuch Beaute. 
ons and Lovely ones 5 it is impofflible, He fhould ever put him upon the 
Exercife of thofe Faculties, in any way Deformed and Onlovely. That 
He fhould do all things, fo well Hizeif; and yet require his Creatures, 
to do otherwife, is unconceivable, 

4. §. And as we may come, hereby, to rectifie our Apprehenfion of 
His Laws; {0 alfo, of His Mifferies. For there are many Things, of the 
Manner of whofe Exiftence, we have no certain Knowledge. Yet, of 
their Exiflence, weare as fare, as our Sen/éscan make us. But, we may 
as well deny, what God hath Made, To be 5 as, what he hath Spoken, 
To betrue, becaufe we underftand not how. And the knowledge of 
Things being gradually attained, we have occafion to reflect, That fome 
Things, we can now well conceive, which we once thought unintelli- 
gible. I know, therefore, what I underfiand not 5 but, | know not, 
what is wmintelligible: what I know not now, I may hereafter or if 
not!, anothers or if we Maz, or other Creature, it is fufficient, Thas 
God fully underfiandeth Himfélf Icis not, therefore, the Kuowledge 
of Nature, but they are the wanton phanftes of Mens minds, that difpofe 
them, either to Forget God, or to Think unduly of Him. 

5- §. Nor have we reafon to fear going too far, in the Study of Na- 
tures more, than the extring into it: Becaufe, the higher we rife in 
the true Knowledg and due Contemplation of This; the nearer we 
come to the Divine Author hereof. Orto think, that there is any 
Contradiétion, when Philofophy teaches that to be done by Nature s 
which Religion, and the Sacred Scriptures, teach us to be done by God : 
no more, than to fay, That the Ballance of a Watch ig moved by the 
next Wheel; isto deny that Wheel, and the ret, to be moved by the 
Spring 5 and that both the spring, and all the other Parts, are cauted to 
move together by the Azzker ofthem. So God may be truly the Caz/é of 
This Effect, although a Thoufand other Canfes fhould be fuppofed to 
intervene: For all Nature is as one Great Engine, made by, and held 
in His Hand. And as it is the Watch-makers Art, that the Hand moves 
regularly, fromhour to hour, although he put not his Finger {till to 
it : Sois it the Demonftration of Divine Wifdome, that the Parts of 
Nature are fo harmonioufly contrived and fet together 5 as to confpire 
to all kind of Natural Motions and Effects, without the Extraordi- 
nary and Immediate Influence of the Author of it. 

6. §. Therefore, as the Original Being of all Things, is the moft 
proper Demonftration of Gods Power: So the fuccelfive Generations: and 
Operations of Thingsare the moft proper Demonftration of his Wi/dow, 
For if we thould fuppofe,that God did now make,or do any Thisg,by 
any Thing; then, no Egéét would be produced by a Natural Canfe: 
and confequently, He would ftill be upon the Work of Creation: which 
yet Sacred Scripture affureth us, He refteth from. And we might exf{pect 
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the Formation ofaChild, inan Egg, aswellas ina wombs or of a Chick- 
en, out ofa Stone, as an Egg: And all Sorts of Awimals, as well as 
Plants, might propagate their Species, without Coition: and the 
like. For Infinite Power, needeth not make any difference in the 
Things it undertakes to. manage. But in that, thefe Things are not 
only wade, but fo made, that is, according to fuch certain Natural 
Laws, as to produce their Natural Effects 5 here is the Senfible and Il- 
luftrious Evidence of his Wifdom. Wherefore as the Wifdom of Govern- 
ment, is not feen,by the King his interpofing Him(felf in every Cafe; but 
in the contrivance of the Laws, and Conftitution of Miiffers in fuch 
fort, that it fhall be as effeCtnally determin’d, as if he did fo indeed: 
So the more complicated and vaftly Numerous, we allow the Natural 
Caujes of Things to bes the more duely we conceive of that Wi/dow, 
which thus difpofeth of them all, to their feveral Eyfecfs: All Things 
being thus, as Mizifters in the Hands of God, confpiring together a 
Thoufand Ways, towards a Thoufand Efedés and Exds, at one times 
and that with the fame certainty, as if he did prepofe to each, the 
fame Omnipotent Fiat, which he ufed at the Creation of the 
World. 





7. §. THIS Univerfal Monarchy, as it is eminently Vifible in all 
other Particular Oeconomies ; fo is it, no lefs, in that of Vegetables. 
Infinite Occurrences, and fécret Intrigues, ‘tis made up of; of which fe S othe 
we cannot skill, but by the help of manifold Means 5 and thofe, in Growth of 
the foregoing Idea, have been lately propofed. Wherein, although Pjans; if 
fome Experiments have been briefly touch'd: yet that which I have we obferve, 
hitherto chiefly profecuted, hath been the Avatomical Part 5 and that 
not throughly neither. Notwithftanding , fo far as Obfervations 
already made will conduét us, I fhall endeavour to go. And if, for 
the better clearing of the way, I have intermixed fome Conjectures; I 
think they are not meerly fuch, but for which I havelayd down fome 
Grounds, and of which, the Series alfo of the following Difcourje, may 
be fomie further proof. 


The Divine 


8. §. LET US fay then, that the Root of a Plant being lodged in  Fyp., 
fome Soil, for its more convenient growth; ‘tis neceflary the Soil How the 
fhould be duly prepared for it. The Raiz, therefore, falling and foak- Ground is 
ing into the Soyl, fomewhat diluteth the Diffoluble Principles, there- prepareds 
in contained ; and renders them more eafily communicable to the 
Root : Being as a Menftrunm, which extracteth thofe Principles, from 
the other greater and ufelefs part of the Soil. 

g. §. And the warm suv, joyned with the diluting Raim, by both, 
as it were a Dige/fion of the Soil, or a gentile Fermentation amongft its 
feveral Parts, will follow: whereby the Diffoluble Parts therein, will 
rot and mellow : that is, thofe Prizciples which as yet remained more 
fixed, will now be further refolued and unlocked, and more copioufly 
and equally {pread themfelves through the Body of the Soil. 

10. §. Thefe Principles, being with the growth of Plants continu- 
ally exhaufted, and needing -a repair; the fucceflions, therefore, of 
Wet, Wind, and other Weather, beat down and rot the Leaves and 
other Parts of Plants. Whereby thefe ¢ as Weeds which are wont to 
be buried under ground ) become a watural Manure, and Re-impreg+ 
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Then, How 
the Sap 

is imbib’d, 
and diftribu- 
ted to the fe- 
veral Parts. 
(4) P.1.0.3. 


$. 3. 
Cb) $.1 1,12 
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nate the Soil: Being thus, in part, out of their own Refolved Prin~ 
ciples, annually Compounded again. 

11. §. Many of thefe Principles, upon their Refolution, being by 
the Suz more attenuated and volatilized ; continually afcend into 
the Aer, and are mixed therewith. Where, although they lofe not 
their Vezatable Nature, yet beitig amongft other purer Prizeiples; them- 
felves alfo, depofiting their Earthy feculencies, become more fabtile, 
fimple and Effential Bodies. 

12. §. And the Aer being ofan Elastick or Springy Nature, pref- 
fing, more or lefs, uponall Bodies 5 it thereby forceth and infinuateth 
it {elf into the Soil, through all its permeablé Pores, Upon its own 
entrance, it carries alfo many of the faid Vegetable and Effeutial Princi- 
ples along with it; which, together with the reft, are {pread all over 
the Body of the Soil. By which means, thougha lef6 Vehement, yet 
more Subtil Fermentation, and with the leaft advantage of warmth, 
continuable, will be effected. 

13. §. The Principles being thus farther re/alved and fubtilized, 
would prefently exhale away, if the Raiz, again, did not prevent. 
Which,thérefore, falling upon and foaking through the Ground,is as a 
freth Menftruum, faturate or impregnate with many of them. And as 
it {till finketh lower, it carries them along withit felf, from the Su- 
perficial, to the Deeper partsof the Ground : thus,not only maturing 
thofe parts alfo, which, otherwife, would be more lean and cold ; 
but therein likewife, laying up and fecuring a Store, more gradually 
and thriftily to be beftowed upon the Upper parts again, as they need, 

T4. §. And Autume having laid up the Store, Winter following 
thereupon, doth, as it were, lock the doors upon it. In which time, 
fome warmer Intervals,ferve farther and gradually to mature the ftored 
Principles, without hazard of their being Exhaled. And the Spring 
returning, fets the doors open again, with warmer and more con. 
{tant Su, with gentle and frequent Rain, fully refolves the faid Prix 
ciples; and fo furnifheth a plentiful Diet, forall kinds of Vegetables : 
being a Compofition of Water chiefly, wherein are refolved, fome por- 
tions of Earth, Salt, Acid, Oy!, Spirit, and Aer 5 or other Bodies of 
Affinity herewith. 


15. §. THE ROOT ftanding in the Ground thus prepared,and be- 
ing always furrounded with a Barque, which confifteth chiefly of a 
Parenchymous and spongy Body 5 (4)it will thus, as Spoxges do, natu- 
rally fuck up the watry parts of the soil impregnate with the faid 
Principles. Which Principles notwithftanding, being in proportion 
with the watry parts, but few, and alfo more Effntial ; (b) therefore 
in this Parenchymous Part, are they never much difcovered, cither- by 
Colony, Tafte, or Swell. As it is probable, that fome diftilled Waters, 
which difcover nothing, to Senfe, of the Plants from which they are 
diftilled, may yet, in part, retain their Faculties, And it is known, 
that many Bodies 5 as Crocus Metallorum, convey many of their parts 
into the Menfiruam, without any fenfible alteration thereof So Froft 
and Svow have neither Taffe nor Smell; yet from their Figures, ’tis 
evident, that there are divers kinds of saline Principles incorporated 
with thems or at leaft, fich Principles as are common to them and 
divers kinds of salts. 


16. §, 
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16. §. Theentrance of this Impregnaté Water or Sap is not with- 
out difference, but by the Regulation of the intervening shiz; being 
thereby ffraived and rendred move pure : the. Skiz, according to the 
thicknefs (2) or clofenefs thereof, becoming fometimes only asa brown _ 
paper, fometimes as a Cotton, and fometimes as a Bag of Leather to (4) es 
the tranfient Sap, asthe nature of it doth require. By which it is ale" * 
fo moderated, \elt the Barque, being fpongy, fhould fuck it up too faft; 
and fo the Root fhould be, as it were, furcharged by a Plethora. And 
divers ofthe succiferous Veffels being mixed herewith (4) and lying 
next the Soil, ufually more or lefs wortified, and fo their Principles Cb) Putc2. 
fomewhat refolued; the Sap is hereby better ppecified, and further So 4. 
tindtured 3 {uch parts of the Sap beft entring, as are moft agreeable to 
thofe Priaciples 5 which the Sap alfo carries off, in fome part; as it 
paffeth into the Barque. 

17. §. The Sap thus ferained, though it be pure, and confifteth of 
Effential parts; yet being compounded of heterogeneous ones$ and re- 
ceived into the Parenchyma of the Barque a laxe and {pongy Body, they 
will now eafily and mildly ferment. Whereby they will be yet fur- 
ther prepared, and fo more eafily infinuate themfelves into all the 
Bladders of the faid Parenchyma 5 {welling and dilating it as far as the 
Coxtinuity of its partswill bear. Whereupon, partly from the conti- 
nued entrance of frefh sap, and partly by a Motion or Preffure of Re- 

fitution inthe fwollen and Tenfed Bladders of the Parewchyma, the 
Sap is forced thence into the other parts of the Root. 

18. §. And becaufe the Parexchyma isin no place openly and 
Vifibly Pervious, but is every where compofed of an Infinite Number 
of fmall Bladders (c); the Sap, therefore,is not only fermented therein, 
and fitted for Separation; but, asit pafleth through it, isevery part (2) P-t. 3: 
of it, f2rained an Hundred times over, from Bladder to Bladder, $44 

19. §. The Sap thus fermented, and firained, is diftributed to the 
other Orgawical Parts, according as the feveral Prizciples of This, are 
agreeable to thofe whereof the faid Organical Parts confift. As the Sap 
therefore paffeth from Bladder to Bladder, fuch Principles as are agree- 
able to thofe of the Frbres of the faid Bladders, willadhere to, and in- 
finuate themfelves into the Body of the Fibres 5 fe. Watry chiefly, 
next Acid, then fpirituous, Earthy, Aery, and Oleous. (d) (d) Idea, $3 

20. §. And the Sap by its continual appulfe and percoletion, as it 50,52. 
leaveth fome parts upon the faid Fibres 5 fo as it is /queezed betwixt 
them from Bladder to Bladder, it licks and carries off fome others from 
them, in fome wziox together with it 5 and fo is Impregwate herewith: 
as Water, by pafling through a MizeralVein, becomes tinétured with 
that Mineral. 

21. §. The Sap thus Impregnate with fome uxited Principles of the 
Parenchymous Fibres, paffeth on to the Lignous Veffels, whereinto their 
correfpondent Prizciples alfo enter 5 fc. Watry,Saline, Oleows and Earthy 
chiefly. (e) And becaufe the Parenchymous Principles mixed with (e.) Teas $: 
them, are in fome degree wzited, and fo more, ready to fix fome of 51, 52. 
thefe therefore will likewife enter into the faid Vefels. Whereupon,the 
Alkali oleofum of the one,and the Acidum fpiritnofum of the other,meeting 
together 5 Thefe, with the other Priwciples, all concentre, and of 
divers fluids, become one fixed Body,and are gradually agglutinated to 
the Vefels 5 that is, The Veffels are now nourifhed. 

R 2 22. ¢ 
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22. §. The fupply of the Sap ftill continued,the Principles thereof 
will not only enter into the Body of thefe Parts,but alfo their Concaves, 
And the Parenchymous Fibres being wrapped about the Vefels, (a) as 
often as the faid Fibres are more turgid with their own contained Fluid, 
they will thereby be fomewhat fhortwed, or contra& in length; and fo 
mult needs bind upon the Vefels, and thereby, as it were, /qneeze fome 
part of the Fixid, contained both within themfelves and the Ve/éls, 
back again into the Bladders. 

23. g. Andthe Sap herein, being thus #ixfured with fome of the 
united Principles of the Veffels, divers of them will now alfo infinuate 
themfelves into the Parenchymous Fibres, and be incorporated with 
them: Whereby, the faid Fibres, which before were only relaxed and 
dilated, are now alfo xourifhed, and not till now. Some portion of 
the united Principles both of the Parenchymous and Lignous Parts, be- 
ing neceflary to the true wutrition of Each: As the Confufion and 
joynt affiftance of both the Arterions and Nervows Fluids, is to the 
nourifhment or coagulation of the Parts in Animals. 

24. §. Some portion of the Sap thus doubly tiaéured, is at the 
fame time tranfinitted to, and enters the Body of the Aer-Vefféls 5 con- 
fifting chiefly of Water, Aer, and Acid; and, in like manner, as inthe 
other Parts is herein agglutinated. And the appulfe and preflure of the 
Sap {till continued,fome portion hereof is alfo trajected into the Concaves 
of the faid Veféls 5 exilting therein as a moft compounded Fluid ; par- 
taking, more or lefs, both of the Principles and Tinéfures of the other 
Orgamical Parts, and of the Aer-Veféls themfelves 5 being as it were, a 
Mixed Refolution from them all. 

25. §. And the Parenchymous Fibres being wrapped about Thee, 
as about the other Vefels, (b) and, in like manner, binding upon thems 
they thus frequently /queeze part of the faid contained Fluid out 
again: As neceflary, though not to the immediate Nourifhment of the 
Parts, yet the due Qualification of the sap 5 being a Conftant Aerial 
Ferment, facceflively ftored up within the Aer-Vefels, and thence tranf 
fufed to the Sap, in the other Organical Parts. 

26. §. And that there may bea better Tranfition of the Sap thus 
tindured, to the feveral Organical Parts ; therefore, none of them are 
clofé fet and compact within themfelves , feverally: For fo, they 
would be inacceffible to the Sap, and their inward Portions, wanting 
a due fupply of Aliment, would be ftarved. But the Veféls, both of 
Aer and Sap, being every where divided-into Braced Portions, and 
other Parenckymous Portions, filling up the {paces every where betwixt 
them (c)5 there istherefore a free and copious communication of the 
Sap, Cand fo of all the Tiwéures facceffively transfufed into it ) from 
Part to Part, and to every Portion of every Part: The Parenchymous 
Portions, running betwixt the Braces, as the fmaller Ve/éls do through- 
out the Vifcera, in Animals. Whereby, none of them want that 
Matter, which is neceffary either for their Nutrition, or for the good 
Eftate of their Contents, or for the due period of their Growth. | 

27. §._ For the better Tempering of the feveral parts of the Sap, 
ferve the Diametral Portions of the Parenchymous Body whichrun fome- 
times direCtly through the Bargue, as in Lovage, Parfley, &c. is defcribed 
and figur'd (d) Which being, all or moft of them, continued be 
twixt both the Swcciferons and the Acr-Veffels, from the Circumference 
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to the Centre; they hereby carry off a more Copious and Aerial 
Ferment from the One, and communicate it unto the Other, For as 
the Sap enters the Bargue, the more liquid part, {till paffeth into the 
Jucculent Portions thereof; the more Aery, is {eparated into thofe 
White and Dryer Diametral ones; and in its paflage betwixt the Porti- 
ons of the Aer-Veffels,is all along communicated to them. Yet is it not a 
pure or fimple Aer,but fach as carries a Tindfure with it,from the Succife- 
rous Vefels. And therefore it is obfervable, That when the Diawetral 
Portions are more diftant, the Sap-Ve/éls run not in a Straight Line be- 
twixt them, but are Reciprocally fo inclined, as to touch upon them; 
asin Lovage is vifible: Thereby communicating their Tiniure to the 
Aer, as it paffeth by them, through the faid Déametral Portions. 

28. §. By the continual appulfe of freth Szp, fome, both of the 
aery, and of all the other parts thereof are tranfmitted into the Pith ; 
where, finding more room, it will yet more kindly be digested. Efpe- 
cially having the advantage herein of fome degree of Warmth; be- 
ing herein remoter from the Soil, and, as it were, Timn’d up within 
the Wood, or the Mafs of furrounding Veffels. So that the Pith, isa 
Repofitory of better Aliment gradually fupplied to thofé Succiferous 
Veffels, which are frequently fcattered up and down therein, and 
which afcend into the Trak, (a) But where no fucciftrous Veffels are Ca) Bite.3! 
mixed, herewith, it ufually becomes Dryer, and 1s replenifhed witha , 
more Aerial and Warmer Sap, whereby the growth of the Caulis is 
promoted,as by an Hot Bed fet juft under it. And in many Plavts with 
divers knobbed Roots, the younger are more fucculent,ferving chiefly 
to feed the Stalk: the Elder are {pongy and fill’d with Aer, for the fer- 
menting of the Sap, and more early growth of the Stalk: as in little 
Celandine, Dogftones and all of that Kindred, And thus all the Parts 
have a fit Aliment provided for their Nourifhment 





29. §. IN THIS Nourifhment, the Principles of the Sap are, as is tov the Ge 


faid, concentred and locked up one within another: (4) Whence it is, veral Parts 
that the Orgavical Parts, being cleanfed of their Contents, have none of are Nou- 

them any Taffe or Smell, as in the Piths of Plants, Paper and Linen rifh’d and 
Cloth is evident. (¢) Becaufe till by Digefiion, violent DeftiWation, or Form’d. 


fome other way, they are refolved, they cannot act upon the Organs us Be oe 


* ea: 
ofthofe Senfes. For the fame reafon, they are never finiured, ex- ? 


cepting by their Contests: and although, tothe bare Eye, they fre- 
quently thew White, yet viewed through a Microfcope, they all appear 
tranfparent. To like manner; asthe Serum of Blood, Whites of Eggs, 
Tendons, Hairs and Horus themfelves are tranfparent, and without 
much Smell or Tufte, their Principles being, in all of them, more or 
les concentred : But when ever thefe Principles, are forcibly refolved, 
they areever varioufly invefted with all thofe Qualities. 

30. §. Andas fromthe Concentration of the Principles, in every 
Organical Part, the {aid Parts do thus far, all agree: So, from the 
Predominion of the Principles of each Part, the reft are controuled, 
not only to a Concentration, but an Afimilation alfo; whereby, the 
Specifick Differences, of the feveral Organical Parts, are preferved. 
Hence the fucciférous Vefels are always Tough and very Pliable; for fo 
are all Barques, wherein thefe Vefels abound; fo is a Handful of Flax;, 
Which isnoching elle but ahtzap of the fiacciferons Vefels in the ae of 

that 
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that Plant. For befides Water, and Earth, an Alkaline Salt and Oy! are, 
as is faid, the predominant Principles of thefe Vefels. (a) Tt isthenthe 
Oyl, chiefly, by which thefe Vefels are Tough: for being of a tenacious 
Nature, by taking hold of other Prizciples, it marries them together 5 
and the Alkaline Salt and Earth, concentred with it, addeth to it 
more Strength. Hence the Capt Mortunm of moft Bodies, efpeciall 
thofe that abound with Oy! and a sal Alkali, is brittle and friable’; 
thofe Prizciples, which were the Ligaments of the reft, being forced 
away fromthem. From the fame Caufe, the Parenchymous Parts of a 
Root, even in their Natural State, are brittle and friable; fc. Becaufe 
their Earthy, and efpecially Oleous and Saline Principles are, as is faid,(b) 
fo very few. Therefore all Piths and more fimple Parenchyma’s, break 
fhort , fo Corn, and the Roots of Potato’s, and divers other Plants, 
being dryed, wil! eafily be rub’d to Meal; and many Apples, after 
Frofts, eat mealy 5 the Parenchymous Parts of all which, are not only 
by Avalogy, but in Subftance or Effence, the felf fame Body. (c) 

31. §. And asthe Confiftence of the feveral Organical Parts, is de- 
pendent on their Prizciples; fo are their Figures. And firft, the 
Succiferous Vefels, from their Alkaline Salt, (d) growin Length. For 
by that Dimenfion, chiefly, This salt always Jhoots: And being aleG 
moveable Principle than the reft, and {o apt more fpeedily to fix or 
shoot : It thus overrules them to its own Figure. And even as the Shape 
of a Button dependeth on the Mould, the Si/k and other Materials 
wrought upon it, being always conformable thereunto: fo heres the 
galt is, as it were, the Mould; about which, the other more paffive 
Principles gathering themfelves, they all confort and fafhion to it, 
Hence alfo the fame Sap-Veffels are not pyramidal, asthe Veins of Ani- 
mals 5 but of an equal bore, from end to end; the Je of the 
faid Sa/t, being alfo figured more agreeably to that Dimenfion. And 
as by the Saline Principle, thefe Vefféls are Long 5 fo by the Oleous, (e) 
they are every where Round, or properly Cylindrical; without fome 
joynt Efficacy of which Principle, the faid Vefels would be Flat, or 
fome way Edged and Azgular, as all faline fhoots, of themfelves, are 5 
as thofe of Alum, Vitriol, Sal Ammoniac, Sea Salt, Nitre, &c, And 
becaufe the Spzrituous and more Fluid part of the Primciples, is leatk 
of all apt to fix 5 while therefore, the other parts fix round about, 
This will remain moveable in the Cevtre s from whence every Veffel is 
formed, not into a folid, but hollow Cylinders thatis, becomes a 
Tube. 

32. §. The Laiiferous Veffels are tubulary, as the Lymphedués, 
but of a fomewhat wider Concave or Bore. For being their Princi- 
ples-are lefs Earthy and Oleows, and alfo more loofely Concéntred 3 as 
from their eafie corruption or Re/olution by the Aer, it appears they 
are: they are therefore more tender, and fo more eafily dilative, and 
yielding to the faid spirituous part in the Centre. And by this means, 
obtaining a wider Bore, they are more adapted to the free motion of 
the Milky Content: which being an Oleous and Thicker Liquor, than 
that in the Lymphedudts 5 and having no advantage of pulfation, as the 
Blood hath in Animals might fometimes be apt to f{tagnate, if the 
Vefels, through which it moves, were not fomewhat wider: 





33. §. 
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33. §. Asthe Saline Principleisthe Mould of the Succiferous, fo 
is the Aerial of the Aer-Veffels. (a) Now the Particles of Aer ftriGly fo (2) P.ric.4; 
called, at leaft of that part of it concerned inthe Generation of the 9: 23-& Piz: 
Aer-Veffeis, I fappofe, are crooked: and that by compofition of many **?4 
of thofe crooked ones together, fome of them become Spiral, or of 
fome other winding Figure: and that thereupon dependeth the Elz- 
tick Property of the Aer, or its being capable of Rarefaclion and 
Condenfation by force. Wherefore, the faid crooked Particles of the 
Aer, firlt footing and fetting together, as the Mould, the other Prins 
ciple cling and ix conformably round about them, So that, as by 
force of the Saline Principles, the re{t of them are made to fooot out 
in Long continued Fibres 3 fo by force of the Aerial, thofe Fibers are 
{till difpofed into spiral Lives, thus making up the Aer-Vefels. And 
according as there are fewer of thefe Aerial Particles, in proportion to 
the Saline, the Concave of the Aer-Veffils is varioufly wider,or the Fi- 
bres continue their fhooting by wider Rings; as thofe that come nearer 
to aright Live, and fo are morecomplient to the Figure and fhooting 
of the Same parts. And whereas the Lympheduits, {hooting out o1- 
ly in length, arenever fenfibly amplified beyond their original fize: 
Thefé, onthe contrary, always, more or lefs, enlarge their Diameter 5 
‘becaufe their Fibres, being difpofed into Spiral Lines, mutt needs 
therefore, as they continue their growth, be fiill dilated into greater 
and greater Rizgs, And being at the bottom of the Rost more re- 
mote from the Aer, and fo having fomewhat féwer Particles purely 
Aerial, there ingredient to them, then at the top; they fall more un- 
der the government of the Saline, and fo come nearer to a right Line, 
that is into greater Circles; and fo the Acr-Vefféls; made up of thofe 
Circles, are there generally wider. (b) Cb) Parad 
34. §. By mediation of their Principles, the Parenchymous Parts $.16. 
likewife yof a Root have their proper Covtexture. For from their A- 
cid Salt they are Fibrous; from their Oyl, the Fibres are Round; and 
in all parts even within themfelves 5 and from their spirit, it is moft 
probable, that they are alfo hollow. But becaufe the spirit is, here, 
more copious than the Aer; and the Saline Principle an Acid, (c) (c) $.19. 
and fo, more under the government of the Spirit, than is an Alkali s 
thercfore are not the faid Fibres continued in ftraight Lines, as the 
Szp-Pefféls 5 or by one uniform motion, into /piral lines, as the Fibres 
in the Aerial but winding; ina circular manner, to and fro a thou- 
Jand ways, agreeable to the like motions of the spirit, that moft aéfive, 
and here molt predominant Principle. And the Spirituous Parts being, 
as is faid, here more copious and redundant, they will not only fuf- 
fice to fill up the Concaves of the Fibres, but will alfo gather toge- 
ther into innumerable little fpaces, without them: whence the Fi- 
bres cannot wind clofe together, as Thred, ina Bottow of Yarn 5 but 
are forced to keep at fome diftance, one parcel from another, and 
fo are difpofed, as Bread is in baking, into Bladders. (d) (ad) P.1.0.33 
35. §. * And the under Fibres being fet firft, as the Warp, the jpi- §, 4. 
rituous parts next adjacent,.willincline alfoto fix, and fo govern an 
over work of Fibres, wrapping, as the Woof, in {till {maller Circles 
round the other: whereby they are all knit together, (e) For the (e) Pat-c5o 
fame reafon, the Lympheduédfs, being firft formed, the Parenchyons CPP ne 


Fibres fet and wrap about. Thefe alfo: (f) And the Aer-Veffels being §. 12. 
formed : 
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formed in the Center, the ficciferous run along thofe likewife (as vo- 
latile salts fooot along the fides of a Glas, or Prof upona Window) 
and fo are, as it were, Incruftate about them ina Rizg. 


How the fe- 36. ¢. SOME OF THE more Attherial and Subtile parts of the Aer, 

veral Parts as they ftream through the Root, -it fhould feem, by a certain Magwi- 

come to be i/e, do gradually difpofe the Aer-Veféls, where there are any {tore 

. of them, into Rays. This Attraétion ( asJ take leave to call it) or 

Mpos c*  Magnetich. power betwixt the Aer and thefe Ve/fels, may be argued, 
From the nature of the Principles common to them both: From the 
EleGral nature of divers other Bodies; the Load-ftone being not the 

(a) Lib. 1. only one which is attractive: And from other Effeéts, both before (2) 

¢.2, §.25. & and hereafter mentioned. Wherefore in the inferiour parts of the 

c.4. Append. Root, they are lefs Regular ; (+) becaufe more remote from the Aer. 

$. 2, 36 And in the upper parts of many Roots, as Gumfery, Borage, Parfnep, 

(b) P.t.04 where thofe that are next the Centre are confufed, or differently 

oe Boo: difpofed ; thofe next the Bargue, and fo nearer the Aer, are poftu- 

»°*"red more Regularly, and ufually into Rays. For the fame reafon it 
may be 3 that even the sap-Veffels in the Barque, as often as the Aer 
Veffels ave more numerous, are ufually difpofed into Rays, as follow- 
ing the direGion of the Aer-Veféls, And chat the Parenchyma of the 
Barque, is difpofed into Diametral Portions : andthat where the Aer 
Veffels are fewer or fmaller, thefe Portions are likewife {maller or none 5 
as in Chervil, Afparagus, Dandelion, Orpine, Biftort, Horfe-Radifh, 

Tab. 7,8, 9, Potato’s, &c. 

&e. 37. §. The faid Atherial parts of the Aer, have a Power over 
the 4er-Yeffels not only thus to Difpofe them 5 but alfo to Sollicite 
and fpread them abroad from the Center towards the Circumference 
of the Root. By which means, thofe Roots which have no Pith in 

(c) P.t. c.g, their lower parts, obtain one in their upper. (¢) And the fame P7th, 

$i. which in the lower part, isratably, {mall, in the upper, is more or 

(d) Ib. $. 4. lefs enlarged. (d) 

38. §. The Spreading of thefe Veffels is varied, not only accor- 
ding to the Force the Aer hath upon them, but alfo their own greater 
or lefS Aptitude to yield thereto. As often therefore, asthey are Slen- 
derer, they will alfo be more Pliable and receflive from the Centre, 
towards the Circumference. Hence, in fuch Roots where they are 

Tb. 2, & 6, Mall, they ftand more diftant ; asin Turnep, Fernfalem Artichoke, Po- 

>” ““tato’s, and others; and fo their Braces are fewer: and in the fame 
Root, where: they are fmaller, their diftance is greater. Befides, in 
thefé {maller Aer-Veffels, the Rings being lefs, and the Spiral Fibres 
whereof they are made, continuing to /hoot 5.the faid Rigs therefore, 
mutt needs be fo many more, as they are fmaller; and fo take up more 
{pace by the length of the Root ; and fo, not being capable of being 
crowded in a right line, every Veffel will be forced to recede to acrooked 
or bowed one. 

39. §. The Sap Veffelsbeing by the Parenchymows Fibres knit to thefé, 
will likewife comply with Their motion, and fpread abroad with them. 

(e) P.t.c.3. Yet being {till {maller (e) and more pliable than the Aer-Veffels, and fo 

$s 16, more yielding to the intercurrent Fibres of the Pzrenchyma, their 

: braced Threds will, fometimes, be much more divaricated, than thofe 
Tab. 6. ofthe Aer-Veffels; asin Ferufalem Artichoke. And becaufethe las 
‘effels. 
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Veffels, although. they are joyned to the Aerial by the Parenchymous 

Fibres, (a) yet.are not continuous with them 5 neither fall under (2) Patas. 

the like Aftraive Power of the Aer, as the Aerial do; the Aerial §. 12, 

therefore, upon their fpreading, do not always carry all the Swcczfe- 

vous along with them 5 but often, ifnot always, leave many of them 

behind them {prinkled up and. downthe Pith; as in Parfley, Carrot, 

Ferufalen Artichoke, Turnep, &c..may be feen. Lag 
40: §.. The fpreading of the Aer-Veffels {till continued, feveral 

of them, at length, break forth beyond the circumference of the 

Root; and fo are diftributed, either in the lower parts, into Branches 

and Strings 5 or at the top; into Leaves. And left they fhould all 

fpread themfelves into Leaves, and none be left for the Canlis; as 

where they are very {mall, or the Sap-Vefels to bound them, are but 

few, they might; therefore diverts of them are, oftentimes, more fre- 

quently braced in the Centres for which reafon, they cannot fo eafily 

{eparate and {pread themfelves from thence, but run more inwardly up ae 

into the Caulis, as in Borage. 


41. §. FROM THE various Sizes, Proportions, and Difpofitions How the 
of the Parts, Roots are varioully fixed, (haped, moved and aged. Thofe whole Rove 
which, by their Annual Growth, are large 5, have fewer, both, Aerial, is differently 
and Szp-Veféls, and, a more copious Parenchyza. So _that the Aer- ete eG 
Veffels, ox rather, the Aery Ferment, contained in them, volatilizing aRsee 
only a finaller portion of the Szps the faid Sap is lefs capable of ad- 
vancement into the I+u#ks and fo. muft needs remain and fix moe co- 
pioufly in the Root, which is thereby more augmented, And where 
the Sap-Veffels alone, are but few, the Rovt is yet, ratably, fome 
what large: but where they are numerous, it is never fo, as to its 
Annual Growth; in any proportion to their Number: Becaufe their 
Tindture, which is Alkaline, will go farther in jetting the Parenchy- 
mons Parts: than the Tindure of Thefe, which is Acidulate, will go, ; 
in fetting Them. (b) j (b) P. 2: 

42. §. When the Aer-Veffls are more pliable and fequent to the §. 31. 
Attra@tion of the Aer, and fo fpread themfelves, and the Succiferous 
together with them, more abroad 5 in the manner as hath been faid 5 
the Root alfo will grow more in Breadth; the nutrition of the Paren- : 
chymous Parts, to which the Vefféls are adjacent, being thus, by the Tab. 2, & 73 
fame dimenfion,more augmented 5 as in Turnep, ferufalen Artichoke, &c. Tab, 7, & 8. 
But where thefe are not {pread abroad, the Root 1s but flender; as in 
Afparagus, Dundelion, &c. ; 

43. §. If the Aer-Veffels be contracted into, or near the Centre, 
and are (omewhat Large or Numerous; and the Succiferous, a\{o more 
copioufly mixed with, or furrounding them 5 the Root grows very 
Long 3 as do thofe of Fenzl, Vine, Liquirifh, &c. For the Aer-Feffels ue 
containing a more copious Ferment, it will well digeft and mature the “47> 17+ 
Sap: Yet the Succiferous being over proportioned to them; the Sap 
will not therefore, be fo far volatilized, as to afcend chiefly into the 
Trunk; but only to fabferve a fuller Growth of their Vefels - which 
being more numerous, and {o more {turdy, and lefs fequent to the 
expanfive motion of the Aerial, this their own Growth; and confe- 
quently, that of all the other Parts, cannot be fo much in Breadth, 


as Length. 
5 Ade $0 
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(a) P.1. 05. 
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Cb) P.t.c.t. 
$. 25 3- 
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(e) Put. 6.45 
§$. 15. 


Tab. 6. 


How Roots 


Of the Vegtation | Book II. 


44. §, Where the fame Aerial Veffels are Fewer,or more Contratted, 
or fheathed in a Thicker and Clofer Bargue; the Root is {mooth, and 
lefS Ramified, as in Afparagus, Peony, Dandelion. But where more 
Numerous, fheathed in a Thinner Bargue, Smaller, or more Dilated ; 
the Root is more Ramifed, or more Stringy, as in Columbine, Clary, 
Beet, Nicotian. For being, as is faid, by thefe means, more fequent 
to the Attraction of the Aer; approaching ftill nearer the circumfe: 
rence of the Barque, they at laft {trike through it, into the Earth. 
And the Parenchymous Fibres being wrapped about them, and the 
Succiferons Veffels knit to them by thofe Fibres ; (a). therefore they 
never break forth naked, but always invefted with fome quantity of 
thefe Parts as their Barque: where by, whatever Con/titutive Part ig 
in the main Body of the Root, the fame is alfo in every Branch or 
String. 

ae §. From the fame Expanfion and Pliability of the Aer-Vefels, 
the Root oftentimes putteth forth Root-Buds ; which gradually fhoot 
up and become fo many Trunks. In the Formation of which Bids, 
they are pliable and receffive all kinds of ways; being not only in- 
vited Outward, toward the Circumference of the Root, as in Root- 
ftrings, but alfo fpread more Abroad every way, fo as to make a Root- 
Bud : Where as in the faid Root-ftrings s they are always more Con- 
tracted. Which, in refpe& of the Difpofition of the Parts, is the 
principal difference betwixt the Root and the Trumk’, as hath been 
faid. (4) Hence, thofe: Roots, chiefly, have Root-Buds, which have 
the fmalleft Acr-Veffels 5 (c) thefe, as is faid, being the moft pliable 
and Expanfive. 

46. §. But becaufe the expanfivenefs of the Veffels, dependeth alfo, 
in part, upon the Fewnefs of their Braces; therefore the faid Buds 
fhoot forth differently, in divers Roofs. Where the Braces are fewer, 
the Buds fhoot forth beyond the Circamference of the Root, asin Fe- 
vufalew Artichoke; where more clofe, as in Potato’s, the Buds lie 
alittle abfconded beneath it; the Aer-Vefféls being here, by their 
Braces, fomewhat checked and curbed in, while the Barque continueth 
to fwell into a fuller Growth. 

47. §. If the Aer-Veffels are all along more equally fized, the 
Root is fo alfo, or Cylindrical; as are thofe of Eryngo, Horje-Radifh, 
Marfbmallow, Liquirih, &c. But if unequal, growing ftill wider to- 
wards the bottom of the Root; then the Root is unequal alfo: But 
groweth, asis obfervable, quite contrarily to the Aer-Veffels s not 
Greater, as They do; but {till fmaller, or pyramidally 5 as in Fenil, 
Borage, Nettle, Patience, Thorn-Apple, &c. isapparent. For the Aer- 
Veffels peing confiderably wider about the bottome of thefe Roots sthey 
there contein a more Copious Ferment : Whereby the Sap is there 
alfo more volatilized, and plentifully advanced to the Upper Parts. 
Withal, thus receiving into themfélves, and fo trafmitting to the up- 
per Parts, a more plentiful “pour, they hereby rob the Parenchymous 
Parts of their Aliment, and fo ftint them in their Growth. 











48. §. FROM THE different Proportions and Situation of the 


are diffently Parts, the Motions of Roots are alfo various. For where the Are-Veffels 


Mov'd. 
Tab. 8. 


are {pread abroad and invefted with a thinner Bargue 5 the Root runs 
or lies Level,as in the Jevel-Roots of Primrofe, Bifhops-meed, Anemone, ®c. 
may 
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may be feen. So that thefe Roots, as by the Perpendicular Sirings, 

which fhoot from them into the Earth, and wherein the Aer-Veffels 

are contracted into their Center, they are Plucked down (2): So by Cay ned 
the Aer-Veffls, which ftand nearer the Aer, and more under its At- $.15. 
tractive Power (b) they are invited upwards ; whereby they have (4) P. 2. 
neither a/éent nor decent, but keep level, betwixt both. $. 36. 

49. §. But ifthefe Veféls are ContraGed, ftanding either in, or 
near the Centre, and are invefted with a Barque proportionably 
Thick 5 the Root ftriketh down perpendicularly, as doth that of Dan- 
delion, Buglofs, Parfzep, &c. And therefore the faid Vefels, although 7p, 7,3 
they are {pread abroad in the Jevel Roots, yet in the perpendicular ones 3 
of the fame Plant, they are always contracted 5 as by comparing the 
Level and Down-right Roots of Ammi, Primrofé, Fernfalen Artichoke, 
Com/flip, and others, is manifeft, 

50. §. If the Aer-Veféls are Contracted, and Environed with a 
greater number of Succiferous, the Root gtows deep 5 that is, perpen- ee 
dicular and long.\(c) Perpendicular, from the Contraction of the Aer- ©) P-tet- 
Vefféls; (a) andJong, from the Predominion’of the Succiferous, which Cb "Pa. 6 
in their growth, are extended only by that Dimenfion, as in Liquirifh, 49. ; 
Eryngo, &c. 

51. §. Ifthe Succiferowsare over proportioned to the Parexchymous 
Parts, but under to the Aer-Vefels 5 the Root is perpendicular ftill, but 
groweth jhalow: The Succiférows being fturdy enough to keep it per- 
pendicular 5 But the Aer-Veffels having a predominion to keep it from 
growing deep 5 as in Straxtonium, Nicotian, Beet, &c. Tab. 7 

52. §. If, onthecontrary, the Parexchymous Parts are predomi- 
nant to the Aer Vefels; and that,both in the Root and Trunk ; then the 
whole Root changeth place, or defiexds. (e) For the faid Aer-Veffels, (e) P.t. cit 
having neither inthe Truzck, nor inthe Root, a fafficient Power to §. 10. Lib.t. 
Draw it upwards 5 it therefore gradually yields to the Motion ofits 6.2,$.25,and 
String- Roots; which, as they ftrike intothe Soil, Pluck it down after 4 Append. 
them. And becaufe the old Strings annually rot off, and new ones £1 Bude 
facceflively thoot down into the Growed, it therefore annually {till de- ** 3% 
fcendeth lower 3 as in Tulip, Lily, &c. may be obferved. 

53. §. Where the Aer-Vefls are much fpread abroad, and alfo xu: 
merous, the Root oftentimes, as to its feveral parts, descends and afcends 
both at once. So Radifhes and Turneps, at the fame time,in which their 
nether parts defcend 5 their upper, (where the faid Peels are more 
loofely braced, and fpread more abroad than in the lower parts ) do Tab. 2; 
afcend, or make their Growth upward. Hence alfo, the upper part 
of moft young Roots from Seed, afcends: Becaufe the firft Leaves, be- 
ing proportionably large, and ftanding in a free Aer, the Aer-Veffels 
therein, have a dominion over the young Root; and fo themfelves 
yielding to the elicitation of the Aer, upwards 5 they draw the Root; 
in part, after them. 


54. §. BY THE Situation and Proportions of the Parts; the Age How Roots 
of the Root is alfo varied. For if the Sap-Vefféls have the greatedt are different 
Proportion, the Root, is Perennial, and that to the fartheft extent, as ly Aged. 
in Trees and Shrubs.” Becaufe thefe Vefels containing a more copious 
Oyls Cf) and their feveral Principles being more clofely Concentred, f) Be 4 
they are lefs {abject to a Re/olution, that is, a Corruption or Mortificati- $22. 
6n by the Aer. $2 55.9. 
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55. §. If the Parenchymous Parts have much the greateft, the 
Root feldom liveth beyond Two Years; but afterwards perifheth ei- 
ther in whole, or in part; as do divers bulbous, tuberous, and other 
Roots; whether they are more Porous and Succulent, or more Clofe 
and Dry. If Porous, all the Liquid Principles ftanding herein more 
abundant, either by a ftronger Fermentation, or otherwife, Refolve 
the fixed ones of the Organical Parts; whence the whole Root, rots 5 
as in Potatos, So alfo Parfueps, and fome other Roots, which, in a 
hard and barren soz/, will live feveral years, in another more rank, 
will quickly rot. Ifthe Parezchywa be Clofé, then the Aer, chiefly, 
entring in and filling it up,thus mortifies the Roots not by Rotting the 
Parts, but over Drying them; asin Satyrion, Rape-Crowfoot, Monks- 
(4) P.twt. hood, &e. (a) 

Som ay & "56. §. But if the Aer-Veffels have the greateft Proportion, and efpe- 
a as cially if they are more Jarge, and withall, are fpread more abroad : 
ihe the Root is Axnual, as in Thorn-Apple, Nicotian, Carduus Ben. &c. 
are And of the fame Kindred, if any, thofe are Azaual, which have the 
moft Aer-Vefféls. So Endive and Sonchus, which have ftore of 
Aer-Veffels, are both Annual: whereas Cichory, in which they are few- 
er, isa Perennial Root. For hereby a more copious Aer being Tran& 
(b)P. 2, §, fuled into all the other Parts ; (6) they are thus, by degrees, hard- 
25,26. ned, andbecome fticky ; and fo impervious to the Sap, which ought 
to have a free and univerfal Tranfition from Part to Part. As Bones, 
by Precipitations from the Blood, at length, ceafe to grow. Or the 
fame more abundant Aer, fo far volatilizeth the Liquors in the Root, 
that they are wholly advanced into the Truk , and fo the Root is 
flarved. Whence alfo the Aer-Vefféls of the Trunk; where they ave 
numerous, and over proportioned to the Bulk of the Root, as in Corn; 
they fo far promote the advance of the sap, as to exhauft the Root, 

fucking it into a Confumption and Death. 









































































































































How tlic 57. § FROM THE Prizciples of the Parts, their Contents and 
Contents of the feveral Qualities hereof are alfo various; (c) the Fluid of each 
the feveral Organical Part, being made, chiefly, by Filtration through the fides 
Parts are thereof 5 fuch of the Principles in the Sup, being admitted into, and 
pee) tranfmitted through them, asare apteft thereunto. In the like manner, 
— dea, Ss a5 when Ol and Water, being poured upon a Paper, the Water paffeth 
2 through, the Oy! fticks: or as the Chyle is {trained through the Coats 
of the Guts, into the Laéeal Veffels: or as Water in Purgations, is 
{trained through the Glands of the fame Gufs, from the Mejénte- 
vical, 
58: §. The Principles therefore of the Parenchymous Fibres being 
JSpirituows, acid, and aerial, they will alfo admit the like into them; 
excluding thofe chiefly which are AlAalize and Oleouvs. (d}) And as by 
the Conjugation of fuch Principles in the Fibres, the like are capable of 
admittance into their Body : fo the Proportioz and Uxion of the fame 
Principles, regulates the tranfmiffioz hereofinto their Concave. Where- 
fore, the predominant Principles of the Fibres being chiefly acid, next 
fpirituous, and aery » the more aery ones will be tranfiitted. For if 
more of them fhould fix they muftdo fe by fimi#itude and adhefion: 
But where there are fewer fimilary parts to adhert to, fewer muft ad- 
_ here. The Fébres therefore contain fo many parts of Aer, as to admit 
many 


























(Ca) Pere. 
$. 1% 

































































Book II. of Roots. | 93 


many more into their Body ; but not to fx thems which therefore 
mutt needs, upon admiffion, pafs through into their Cowcave 3 where, 
together with fome other more ffirituows parts, they make an Aitherial 
Fluid. And becanfe fome aqueous or vaporous parts will alfo ftrain 
through with them 3 hence it 1s, that as more and more of thefe enter, 
they by degrees ftill thruft out the zery ones 5 which quitting the more 
fueculent Fibres of the Parenchyma, are forced to betake themfelves 
to the dryer ones, cil. all thofe, whereof the Diametral Portions do 
confift. For the fame reafon the Aery parts being gradually excluded 
the ficculent Fibres of the Barques they are forced to recede and tran 
migrate into thofe ofthe Pith, Andthe Fibres of the Pith themfelves 
being filled, aud the Aery parts ftill forced into them; they at length 
alfo ftrain through the Fzbrés into the Bladders: whense it comes to 
pafs, that while the Bargue is fucculent, the Pith is often times filled 
with der. 

59. §. The Lympheduits being more earthy, Salinous 5 oleous, and (a) P. as 
aqueous, will both admit and copioufly fix the like Principles, as their $. 21. 
proper Aliment, The Water being more perfluent than the reft, will 
therefore ftrain, with a lighter Tizdfwre of them, into their Concave. 
Efpecially the Oleous parts of thefe being rampant, and lefSapt to fix and 
feize the aqueous, upon their entrance, than the falzne. ; 

60.-§. The LaGiferous, appearing to be made, chiefly, by the 
Conftipation of the Parezchymous Parts all round about their Sides 5 
the Liquor conteined in thofé Parts, although it may eafily enough 
be transfufed into the Hollow of thefe Veféls 5 yet feems it not, with 
equal facility, to be refunded thence: So that the ¢hizner and more 
aqueous Portion only, paffing off; the remainder, is, as it were, an 
Oleous Elixyr, or extract, in the form of a Milk, : 
~ 61. §. The Fluid Ferment contained inthe Aer-Vefels, isalfo in 
part, dependent on the Principles of thofe Veféls, being in their per- 
colation tinGured therewith. But becaufé the percolation is not made 
through the Body of the Fibres whereof the Veféls are compofed, but 
only betwixt them; therefore the tranfient Principles more promifcuof 
ly, yet with an over porportion of dryer Particles, pafs into the Con- 
caves of thefe Vefels, and fo are herein all immerfed in a Body of 
Aer. (b) The Fibres themfelves, in the mean time, as thofe of the (4) P. 2. 
Parenchyma, admitting and containing a more Aery and fitherial $. 24. 
Fluid. 

62, §. TheContents are varied, not only by the Nature, but alfo 
the Proportion and Situation of the Parts, whereby the faid Contents 
are with different Facility and Quantity, communicated one toanother, 

Hence it is, partly, that a Vine, or that Corn, hath fo little Oyl: /c. 

Becaufe their Aer-Vefels, in proportion with the other Parts, are fo 

Great arid Numerous: in Corn, the Stalk being alfo very hollow, and fo 

becoming as it were, one Great Aer-Veffel. For the Oily parts of the Sap, 

are fo exceedingly attenuated (c) by the Aery Ferment contained in (¢) P.2.$. 

thefe Vefels; that they are, for the moft part, fo far immerfed in the 25, & 5% 

Spirit, or mixed therewith, asnot, by being collected in any confide- 

rable Body, to be diftinguifhable from it. And the affinity that is be- 

twixt Spirits and Oils, elpecially Eyential, is manifeft : Both are very 

inflammable; Both will burn all away; The Odors, which we call 

the Spirits of Plants, are lodged in their effential Oyls Both, Pe 
my 
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duly Rectified, will mix as eafily together , as Water and Wine. So 
that, although Oy!, by the feparation of its earthy and Saline parts, 
which give it its fenfibly oleons Body, may not be fo far attexuated,as to 
produce a Spirit s yet that it may fofar be attenuated, and fo be mixed 
therewith, as not to be difierned frou it, as im the forementioned Plants, 
will be granted. ' 

63. §. Hence itis, that the Leéfiferow ftanding mofe remote from 
the Aer-Vefféls, and the succiferows interpofing 5 (a) the Liquor, there- 
fore, contained in them, isnot fo much under the government of the 
Aerial Ferment, and is thence, partly, more Oil. For the fame rea- 
fon, all Roots which are Milky, {0 far as 1 have obférved, have an un- 
der-proportion of Aer-Veffels s thefe being either Fewer or Smaller. 





64. §. FROM what hath been faid, we may receive fome 
information, likewife, of the Odours, Colours, and Taffes _of 
Plants. And for Odours, I fappofe, That the chief Matter of them, 
is the Aerial Ferment contained in the Aer-Vejels. Not but that 
the other Parts do ‘alfo yield their fmell ; but that the/e yield the 
frrongeft and the bef, and inediately perceptible in frefh, undryed and 
uabruifed Plants. For the Aer entring into, and pafling through the 
Root, and carrying a Tinéure, from the feveral Organical and Contai- 
ned Parts, along with it , and at laft entring alfo the Coxcaves of the 
Aer-Veffels , it there exifts the moft Componnded and Volatile Fluid, 
of all others in the Plant, and fo the fitteft matter of Odour : and 
fuch an Odour, as anfwers to that of all the Odorous parts of the 
Plant. (b) Wherefore the Organical Parts, being well clenfed of their 
Contents, {mell not at alls Becaufe the Principles hereof are, as hath 
been faid, fo far fixed and concentred together. Hence alfo the Contained 
Parts themfelves, or any other Bodies, as their Principles are any way 
more fixed, they are le{s Odorous : So is Rofiz, lefS than Turpentine, 
and Péch, than Tar; and many the felf fame Bodies, when they are 
coagulated, \efsthan when they are melted. So alfo Musk, which is 
not fo liquid as C7vet, isnot fo ftrong ; nor Ambergreece, as Musk : 
For although it hath a more excellent fimell, than Mush hath; yet 
yieldeth it not fo eafily 5 fince it isa more fixed Body, and requireth 
fome Art tobe opened. Hence alfo the Leaves of many Plants lofe 
their Odour upon rubbing: Becaufe the Aer-Vejfels being thereby bro- 
ken, all their contained odorous Fluid. vanifheth at once: which be- 
fore, was only ftrained gradually through the Sh. Yet the Jixed 
Parts themfelves, upon drying, are fo far altered by the Suz and Aer, 
as to become refoluble, and volatile, and thence odorous. 


65. §. SO ALSO of their Colours. » As whence the Colours of the 
Skins are varied, For divers of the Sap-Feffels, together with the 
Parenchymous Parts fucceflively falling off from the Barque into the 
Skiz (c) by their proximity to the Earth and Aer, their Sulphureous or 
Oleous Principle is more or lefs refolued, and fo preduceth divers Co- 
Tours. So thofe Roots which turn purple any where within, have 
ufually a blacker skiv; the one of thofe two Colours being, by a refo- 
lution and corruption of parts, eafily convertible into the other, ‘as 
in Cumfry, Thiftle, &c, So the Milk of Scorzonera, contained in 
the Veffels of the Bargue, upon drying, turneth into a brown Co- 
: lour < 
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Jour: Wherefore the skiz, in which there are divers of thofe Vef 

fels, 38 of the fame. So both the Milk and Ski» of Lovage is ofa 
brownifh yellow. But Parfzep hath a clearer Sap in all its Yeffls, and 

a whiter Skiz. So Potato’ s, being cut traverfe, after fome time out of 
ground, have divers red {pecks up and down where the Vefels {tand; 

and their shiz is accordingly red. 50) 

66. $.. The reafon, I fay of thefé Colours, is the refelution ‘or re- 
feratiow of the: Principles of the feveral Parts, chiefly; by the Aer, and 
a lighter mixture of them confequent thereupon: whereby’ the Swit 
phureows or Oyly Parts, which were before concentred, are now more 
or lefs rampant, difcovering themfelves in divers Colours, according as 
they are diverfly mixed with the other Principles. Hence thefe Co- 
fours are obfervable, according to the nature of the Parts wherein 
they are, or whereunto they are adjacent : So where the Lympheduct+ 
doe run, there isa Red, or fome other Sa/phureons Colour 5 the Ole- 
ous Principles being, as is faid, (a) more copious im thefe Veffelss as C2 F. 
in the Bark of Peony, the inward parts of Potato’s, &e. may be °*7! 
feen. But the Psrezchymous Parts, where more remote from the {aid 
Vefels, they are ufually White, or but Yellow: the Sulphureous Print 
ciple of thele Parts, being, as hath been faid, but fparing. (b) The cp) P. 
fame is feen in thofe Roots which fhew both Red and Yellow: thof §. 26. 
Parts, principally, where the Sueciferous Vefels run, being Red} but 
thofe Parts, whereonly the 4er-Veffels are mixed with the Parenchy- 
mons, being Yellow, as in Patience. So likewife the pithy part of a 
Carrot; where the -Aer-Veféls have very few Suceiferous mixed with 
them, is Yellow; but the Bargue, where the Succiférous ate very nu- 
merous, is Red. For\the fame reafon, many Roots , which are 
Whiter in their upper parts, are Purple or Reddifb in their infe- 
riour, as Aven, Strawberry, &e. Becaufe thofe lower parts, having 
lain longer (¢) under ground (thefe being defending Roots) their (c) P. 1: 
Principles are, thereby; fomewhat more refolued; and fo the Oleons, ramp §. 13. 
and fpread all over the reft in that Colour. 

67. g. And that the Refolution. of the Sulpbureous and other Prin- 
ciples 1s partly effected by the Aer, appears, In that, where the 4er 
hath a free accef§ to the Sweciferous Veffels, the Colours are there, 
chiefly produced, or dre more ‘confpicuous. So in Potdto’s, where 
the saceiferous Veffels are either next to the external Aer, as in the 
Skin or contiguous with the Aer-Vefels, as in the Ring within the 
Barque 3 there, they produce a Red: but where more remote from 
both, asin the middle of the Bargue, and Centre of the Root, 
there they produce none. Hence alfo it is, that the Leaves and 
Flowers of fome Plants, as Bloodwort, Wood-sorrel, Radifh, Facea, 

&c.: although Green or white in the greateft portion of their Pa- 
renchymous Part 3 yet where the Sueciferous and Aer-Veffels ran to- 
gether, they are of Red, Blve, and other Colours 5 the Oleous parts 
of the ove, being wnlocked and opened; by the aery of the other. ; 

§8. g. AND LASTLY , of their Tafts. Moft Roots which are How theis 
acres or bitting, have a very copious Parexchyma in proportion with Zafes. 
the Succiferous Veffels, as of Arum, Dragon, and others: Becaufethe 
Saline and other Principles are not fo much hot, by any fofficient 
quantity of sulphureous, from thofe Vefels, in which the Sulphur, 


Bu acne PL 23 
as is faid, ismore abundant; (2) but rendred rather pungent, ae oe 
ome 
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Tab, 13. 


fome Spirit and Aer, But divers Umbelliferous Roots, efpecially which 
abound with Latfiferons Veffels, are hot 3.as Fenil, Lovage, Angelica, 


 &e, Yetisit not their Oy/ alone that makes them Aor, but the com- 


bination thereof with the Sa/zve Parts: as is manifeft, from the na- 
ture of the Seed of thefe Plants; wherein, as the.Oyl is mioftrcopi= 
ous; So being held to a Candle till they burn: conftantly’ (pit 5 
which cometh to pafs,. by the eruption of the! -salixe Parts : \ and 
is the very fame effe(t, with that which followethupon: burning of 
Serum or Blood. — And. therefore, as:thefe Seeds: are more: hot, they 
alfo fpit the mores So. thofe of Cumine, which, though fulfom;~ yet 
are not fo hot, fpit lefs3 Feil and Dill, which are hotter, more ; 
there being a greater quantity of | volatile Salt: contained. herein. 
Hence all Byfential Oyls are hot, the Spirit and volatile salt, being in- 
corporated herewith. And fome of them will shoot, -and cryftallize as 
Salts do, asthat of Axifé; which argues a mixture of a confiderable 
quantity of volatile Sali. As alfo doth the Nature of thefeOyls, in 
being amicable to the Stomach, Carminative, and fometimes Axodyne 5 
Jfeil. asthey kill fome fetid, or corrofive Acid: for.volatile Salts them: 
felves will have the like operation in fome cafes as thefe Oyls. i 

69. §. Many Ladfiferous Roots, as Taraxacum and others of that 
kind, are not fo much st, as bitter. For although by the Laéife- 
rous Veffels they are very Oyly;, yet thofe Vefels being pofited in Rings, 
and not in Rays, and having no Diametral Portions running through 
their Barque tothe Aer-Veffels ; the Acido- Aerial Parts do hereby, -al- 
though not mortifie, yet fo far refratt the faline, lightly binding up 
the Oseous therewith, as to produce a bitter Tufte.) So, many weet 
Bodies, upon burning, become bitters the Acid Parts, now becoming 
rampant, and more copioufly mixed with the Oleons. 

70. The Roots, or other Parts, of many Umbelliferons Plants, have 
a fweetifh Tafte, as both the sweet, and Common. Chervils both the 
Garden, and wild Carrot ; Parfnep, Fenil, &c. the Saline Principles 
being concentred in the Oyly, and bothof a moderate quantity with 
refpect to thereft. For by the Oyly, the saline isrendred more fiooth 
and amicable ; and both being moderate, they are not therefore hot, 
as in fome other Ombellsferous Roots; but. by the: predominion of the 
other Principles, made mild. Hence it is, that Sugar it {elf is freer, 
Jfeil. becaufe it is an Oleous Salt as is manifeft, from its being highly 
inflammable 5 itseafie diffolution by a moderate, Fire, without the ad- 
dition of Water; and in that, being melted. with Turpentine, and 
other Oily Bodies, it will wix together with them.So alfo the Acid 
Parts of Vinegar, being concentred in the Salino-filphureous of Lead, 
produce a sygdr. Hence Barley, which upon Diftillation or Decoétion 
yeildeth only an acid 5 being turned into Mauls, becomes weet. Be- 
caule,being fteeped, couched, and fo fermented,the oleous parts are thereby 
unlocked, and becoming rampant, over the other Principles, altogether 
produce that Eafe. And the Bile it felf, which, next to Water and Earth, 
contifteth moft of oily parts, and of many both faline and acid isa bit- 
ter-fiveet. Wherein, as fome. of the Saline and Acid parts, fmoothed by 
the Oleous, produce a Sweet : So, fome of the Oleons, impregnated with 
the Saline, and the Acid, doe hereby produce a Bitter. 
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ment: which muft needs be Candid and Benign, 
becaufe it is Great. I haveorily this to fay, 
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My Lord, 
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Agu? 26. moft humble 
1675. f 


and 
woft obfequious 


Servant 


NEHEMJAH GREW. 





THE 














TH.E 


CON FENTS 


Th FIRST PART. 








Geet: 
A Defeription of feveral Stalks pares, as they appear to the Naked 
qe. 


SF the Stalk of Mize, §. 1, 2. Of Dandelion, 3, to 
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Lymphadutts and Refiniferous, 14, to 20. Of 3 more, {c. Oak , Common. 
Sumach, and Common Wormmood 5 the Veffels of whofe Barques dre of 
3 Kinds, 21,10 29. Some further Obfervations and Conjectures of the 
Sap-Veffels, 30, to-37. 
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Texture, 28, 10 32. Nature; 33, 34- And Original, 35. 
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Of the Pith, 
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y or Brances aforefaid. As of the Size, 2, 3. Veffels, 4. 
Parenchyma and Bladders, §, to 9. Apertures or Rapturss, to. 
Some further Obfervations of abe Pith. And of all the Pithy and 
Paranchymous Parts. And thence of the Trne Texture of 2 Plant, 11, 
to 15. 
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THE 


ANATOMY 
TRUNKS: 


PROSECUTED 


With the bae EYE, 
And with the 


MICROSCOPE: . 





PART Ob 





CH AvP. bk 


The Defcriptions of feveral Trunks, as they appear to the 
bare Eye. 


«© O the end we may clearly underftand, what the 
SVE Trunk, Stalk, or Branch of a Plant, is; 1 thall 
by thefe Figures here before us, Defcribe the 
feveral Parts, whereof it is compounded. 

1. ¢. And for examples fake, I fhall in the 
 firlt place, Deferibe the Trumks of fome Plants, 
(¥_ as being cut tranverfly, and accurately obferv'd, 
NOL Soy they appear to the naked Eye. And fome 

aS"? others, as by the length. Which having done; 
I thal] next proceed to a more particular Defcription of divers other 
Trunks and Branches as they appear through a good Microfcope. In 
both fhewing, not only what their feveral Parts are, as generally be- * 
longing toa Branch; but alfo, by a Comparative Profpect, in what 
tefpetts they are Jpecifically diftinguithed one from another, in the fe- 
veral Sorts of Branches. 
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2. g§. I SHALL begin where the Work of Nature appears lef 
Diverfify’d: as inthe Stalk, of Maze or Indian Wheat. In which, al- 
though there are the fame Parenchymows and Lignous Parts, as in all 

Tab. 18. other Plants yet isthere neither Barque, nor Piths the Veffels being 
difperfed and mixed with the Parenchyma, from the Circumferencé to 
the Centre of the stk: Saving, that in and next the Skw, there 
feems to beno Aer-Vefels. Every where elfe, they run up, like fine 
Threds, through the length of the Stalk : Each Thred being alfo fur- 
rounded with sap Vefels ; which in a Slice cut tranfverfly, appear in 
very fmall and dark colourd Rivgs, The like {truGture may alfo be 
feen in the Sugar-Cave, and fome other Plants. 

3. §. LET the next Trazk be that of Taraxacum, or Dandelion. In 
a flice whereof, being cut tranfverfly, is feen next the ski, firft, a 

Tab. 18.  fimple, white, and clofe Parenchyma or Barque; made up of Veficles ; 
but fuch as are exceeding fmall ; and hardly vifible without a Gla/s. 

4. §. Within This, ftand Milk-Vefels in feven or eight diftiné Co- 
lums, of different fize: each Colum being alfo made up of feven or 
eight Arched Lines. Betwixt thefe Colums, run as many Diametral 
Portions, derived from the Bargue, into or towards the Pith, 

5. §. Next within Thefe, ftand the Aer-Veffels. Which are like- 
wife divided, by the faid Diametral Portious, into divers Arched 
Lines, The fize of thefe Vefels, as well as their xumber, is final. 

* 6. §. Within Thefe, ftands the Pith, confifting of very {mall Pe- 
ficles or Bladders, as the Barque. “Tis very fmall, the Diameter here- 
of, being fcarce one fifih, of that of the Pith of Borage. But the 
Barque of Borage is not half fo thick as this of Dandelion. 

7. §- FOR a Third stalk, we may take that of Borage; where- 
in there is fome further Variety. For ina fice hereof, cut tran{verfly, 
there appears, firfta Tough, yet Thin and Tranfparent Ski. With- 
in this SAv,and Cotinnons therewith, there is alfo a Thin Ring of sap- 

Tab, 18. Vefféls: which, without being cruthed in the leaft, do yeild a Lympha. 

8. §. Next ftandeth the Parexchyma of the Barque. Which is 
made up of a great number of very finall Veficles or Bladders. Upon 
the inner Verge of this Parenchyma, {tandeth another Ring of Sap-Veffels : 
which alfo yielda Lyjmpha 5 and that different, as is probable, from 
the Lymphain the utmoft Ring. Hitherto goes the Bargue. 

g. §. Adjacent to the Ring of Sap-Veffels, on the inner Verge of 
Barque , ftand the Aer-Vefels on the outer Verge of the pth. Not ina 
Ring; but in feveral Parcels 3 fome Parcels or Conjugations,in the figure 
of little Specks 5 others, in little Arched Lines, almoft like an V Con- 
fonant. \And being viewed ina good Gia/s, there appears to be within 
the compafs of every larger Speck or Parcel, about 20 or 30 Aer- 
Veffels and within the fmalleft, about 8 or to. 

10, §. The Pith, ina well grown stalk of this Plant; is always 
hollow. But originally, it is extire.’ It is likewife wholly made up 
of a great number of Veficks: of which, through a Gla/+, {ome appear 
Pentangular, others Sexangular, and Septangular. Moft of them are 
pest than thofe of the Bargue 3 fo as to be plainly vifible toa naked 

ye. 

ir. §. A FOURTH Tiwnk , fhall be that of Colewort, which 
feems likewife, to have at leaft, two Sorts of Lywpheduits. For be- 
ing cut tran{verfly, as the former, we may obferve, next the Shiv, a 

very 
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very clofe Parenchyma, of a darkifh Green. Wherewith are mixed 

fome few Sap Veffels, which give it that Colour. 

12, §. Within This, ftands a /calloped Parenchymous Ring, or a 
Ring of many thort and flender white Arches. Which all round about Tub, 18. 
the Barque, meeting together, runin fo many white Diametral Porti- 
ons, or extream {mall Rays, into the Pith. 

13. §. Betwixt thefe white Rays, and next of all to the (id white 
Arches, {tand asmany {mall Parcels of Sap-Veffels, like fo many little 
Half-Ovals. Within each of which, is included a white Parenchyme, 

14. §. Onthe inner Verge of the Bargue, ftands another Sort of 
Sap-Veffels, in one flender and entire Riwg. And fo far goes the 
Barque. ‘ 

. a § Next within this Ring ftand the Aer-Vefels, in feveral Par- 
cels, diametrically oppofite to the faid white Parenchymous Parcels next 
without the Sap-Ring. 

16. §. Laft of all, and more within the P7th, ftand the fame kind 
of Sap-Vefféls, as thofe of the Half-Ovals, Both thefe, by finall lines, 
run one into another 5 thus, on both fides, hemming inthe Aer-Veffels, 
and fo making altogether, fo many little Pyramids. , 

17. § LET a Fifth bethat of Holyoake. In which, the Curio- 
fity of Nature, is {till more copious: prefenting us, as it is feems, with 
Three forts of Lympheduits ; Of which, two yield a Thiz 5 the Third, 

a Thick Lympha. For being cut, as before, next tothe Skiz, ftands the 
Bargue ; fomewhat clofe, and, in proportion, Thick. 

18. §. Towards the inner Verge hereof, {tand one fort of Sap-Vefels, 
poftur'd in fhort Rays. Thefe Vefels yield a Mucifage. And on the 
inner, Verge of the Barque, ftands a Thin Ring of other Sap-Veffels, 
which yield a thizner Liquor. Tab, 18: 

19. §. Next within the Barque ftand the Aer-Vefels, poftur'd like- 
wife in fhort Rays, diametrically oppofite to thofe inthe Barque. In 
every Ray, there are about twelve or fixteen Ve/fels. 

_ 20. g. Laftly, and more within the Pith, there ftand other Sap- 
Vegels, allin very Thin or Slender Arched-Lines ; thus hemming in the 
ral Parcels of Aer-Vefels. 

an. g. FOR a Sixth, I will take that of Wild Cucumer : Where- 
in isalfo found a Mucilaginous Lympha, For firft of all, next to the 
Skin, there isa Ring of Sap-Veffels. Which Ring is alfo radiated, the 
Rays, all poynting towards, and moft of them terminating on, the 

771. 

22. §. Nextofall, there isathick, and fimple Parenchymous Ring. Tab. 18. 
On the inner Verge whereof, there are other sap-Veffls ftanding in 
Parvels, alfoina Ring. So far goes the Barque. ise 

23, §. Next within, ftand the Aer-Vefels, in as many Parcels, con- 
tiguous to thofe of the Sap-Vefféls aforefaid. To which likewife are 
adjoyned as many more Parcels of Sap-Veffels within the Pith, oppofite 
to the faid Sap-Veféls within the Barque. 

24. g§. FOR a Seventh, we may, choofe that of Scorzonera. In 
which, the Vefeéls are both Lympheduéis, atid Laéfiferous. All of them, 
with the Aer-Veffels, in a radiated pofture. For firft next the outer : 
Edg of the Barque, ftand the Laééiferous, in little Specks. Next to Tab, 195 
thefe, on the inner Edg ofthe Barque, fland the Lympheduds, in the 
fame form. 
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Tab. 18. 


Tab, 18. 


Tab, 18. 


Tab, 18. 


25. §. Hereunto adjacent, on the outer Edg of the Pith, ftand the 
Aer-Veffels, fome in Specks, and fome in extream fhort Lizes5 hardly 
diftinguifhed, without a very nice Infpection. 

26. §. Within Thefe, are placed other Lympheduéts, Oppofite to 
thofe in the Bargve. And within thefe Lymphaduds, {till in the fame 
radiated Line, run more of the Milk-Veffels. 

a7. §. AN EIGHTH, may be that of fardock; Wherein firft 
there are a Sort of Lympheduéts, which ftand in Arched Parcels, round 
the Truwk, adjacent to the Skiz. 

38. §. Within thefe, about the middle of the Bargue, run the 
MilkVefels, in the form of {mall round Specks. 

29. §. Next to thefe on the inner Edg of the Barque are placed 
other Lymphaeduédts. Which, together with more of the fame in the 
Pith, and the Aer-Veffels betwixt them, ftand all in Radiated Lines, of 
feveral Lengths, and all tharpning towards the Centre. : 

30. g, LET the Ninth, be that of Exdive: In which there isal- 
fo much curious Work. Next to the Shiz, there is, firft, a thick and 
fimple Parenchyma. Then there isakind of Undulated Ring of Milk- 
Pefels, Within which ftand a Sort of Lymphedués, in feveral Parcels; 
fome, in Arched Half-Ovals, others, in fhort flender Rays. Betwixt 
thefe Parcels, many of the Milk-veffls likewile ftand. 

31. §. Next there is an undulated Ring of other Lymphaduds, par- 
ting as in moft Tvuzks, betwixt the Barque and the Pith. Within which 
are the Aer-Veffels. And within Thefe, more Sap-Veféls. Both of them, 
in fmall Specks, anfwerable, or oppofite tothe Rays in the Bargue, : 

32. §. I SHALL give alfo one or two Examples of Trees, or Ay- 
borefcent Plants, the Vine and Common Sumach, Ina Slice of the for- 
mer cut tran{verfly, next the Shiv, there isa Thin Bargue. In the in- 
ner part whereof, adjacent to the Wood, ftand the Lypheduéts in {e- 
Mie Half-Oval Parcels; oppofite to fo many Radiated Pieces of the 

ood. 

33. §. The Wood is divided into the faid Pieces, by as many Pa- 
renchymous Rays,inferted from the Bargue, and fo continuous there- 
with. : 

34. §. Within thefe Radiated Pieces of Wood, ftand the Aer-Vej- 
Jels 5 the largeft of which, efpecially if held up againft the light, are 
plainly vifible to the bare Eye. 

35. §. Within the hollow ofthe Wood, ftands the P:th 5 in the 
young Growths always large. In the utmoft Verge whereof, adjacent 
tothe Wood, ftand a few more Sap-Veffels of the fame Sort with thofe 
in the Barque. 

36. §. INA like Slice of Common sumach, contiguous to the hairy 
Shin, there is a Ring of Lympheduits. Next to this a Simple Paren- 
chyma. Then feveral Arched Parcels of Lympheduds. Within thefe, a 
Ring of Milk-Veffels. And thena Ring of other Lymphedutts. Thus 
far the Bargue. 

37. §. Within the Barque, ftands the Wood, divided into feveral 
Portions, by the Diametral Infertions divided ftom the Barque. In 
ae Body of the Wood, ftand the Aer-Veffels, very much fmaller than in 
the Fzue. 


28. §. 
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38. g. The hollow of the Wood is filled up with the Pith, In 
the Circumference of which, ftands a Ring of Lymphedéus, of the 
fame fort with thofe next to the Wood without. 

39. §. All the Parts of thefe Trunks, may, as I have now de- 
feribed them,be obferved without a Microfcope : excepting the Bladders 
and number of Aer-Vefels, Yet Three things are hereunto neceflary 5 
viz. a good Eye, a clear Light, and a Rajfor, or very keen Kuife, 
wherewith tocut them witha fmooth furface, and fo, asnot to Diflo- 
cate the Parts. 

40, §. UPON Infpection alfo by the length, there are fome parti- 
culars, common, more or lefs, to moft Plats, yet better obfervable in 
fome, than in others. As firft, the Reticulation of the Veffels, (formerly 
deferibed ) not only in the Wood, but in the Barque : which is evident 
in a young Brauch ofCorin, upon the very Surface thereof; when fome 
of the Veféls begin to be caft off into the Skiz. And fo, by ftripping 
off the Si, upon the Surface of the Wood. 

ai. §. Incutting by the length, as well astranfverfly, the young 
Fibres, which grow within the Wood in the Edg of the Pith, are alfo 
feen. As likewife the manner of the Derivation of the Parts of the Bud 
fromthe Branch or Stalks asin Sonchus, There are alfo many Va- 
rieties in the P#th, fuch as thofe hereafter mentioned (2) which fall un- (4) Chap.4: 
der obfervation only in cutting by the length. 














Tab. 19 





CH ACP: di 
Of the Barque, as it appears through a good Microfcope: sd 
ee NOW proceed toa more particular Defeviption of 


feveral Trunks and Branches, as they appear through 
good Glaffes. 
i. §: Nowthe Irank, or Branch of every Tree, 
hath Three General Parts to be defcribed 5 fc. the 
Barque, the Wood, and the Pith. That likewife of 
every Herbaceous Plant, hath either the fame Three 
ree Parts Analogous; fe. the Cortical, the Lignons; 
and the pithy Parts. 
2. ¢ The Bargque confifteth of two Parts, fc. the outmoft or Skiz, 
and the Maiz Body, The Skizis generally compofed, in part, of very 
fall Veficles or Bladders, clufter'd together. That is, originally it 18 
fo; but as the Plant grows, the Skin dries, and the faid Bladders, do 
very much fhrink up and difappear. 
3. §. Amoneft thefe Bludders of the Skiw, there are ufually inter 
mixed a fort of Liguous Fibres, or Veffels, which run through the length Tb, 20: 
of the skin 5 asin Mallow, Nettle, Borage, Thiftle,and moft Herbs. Which 
is argued not only from the Toughnefs of the sk# by means of the faid 
Veffels 5 but in fome Plants,may be plainly feen, asin Teafle. In Ce 
U 2 the 











































































































































































































































































































































































































































































































108 The Anatomy Book Ili 

rn 
the feveral Frbres, which run by the length of the Stalk, are alfo con- 
joyned by other fmaller ones, which ftand tranfverfly. 

4. §. Whether they are Aer-Veffels, or Sap-Vefféls, is dubious. For; 
on the one hand, becaufe they emit no Sap, or bleed not,and alfo ftand 
adjacent tothe Aers *tis probable that they are Aer-Vefféls. On the 
other hand, they may be Sap-Vefels; notwithftanding that they bleed 
not; Becaufe the non-emiffion of Sap is nof an infallible and concluding 
argument of an Aer-Vefel. For there are fome Plants which bleed not. 
Which yet are furnifhed with sap-Veféls, as certainly as any others 

(4) B. 2. which bleed. (2) 
P.I.¢3. 5, §. The Skinz of the Truxk is fometimes vifibly porous. But no 
§. 22. where more, than in the better ‘fort of walking Canes; where the 
Pores are fo big, as to be vifible even to the naked Eye: like to thofe, 
Tab, 20, Which are obferyable in feveral parts of the Ball of the Hand, and up- 
“on the ends of the Fingers and Toes. < 

6. §. THE Maiz Body of the Barque confifteth likewife of two 
Parts, C. Parenchyma, and Vefféls. The Parenchyma is made up of an 
innumerable company of {mall Bladders clufter'd together. Differing 

Lab. 22.6 in nothing from thofe aforefaid in the Skéw5 faving, that they are much 
Sequert. larger 5 and generally rounder. 

7. $- This Parenchyma of the Barque is the fame, as to its Sub- 
ance, both in the Root and Truwk, Yet as to the Texture of its Parts, 
inthe ove, and in the other, there is This obfervable difference, viz, 
That in the Barque of the Root, cut tranfverfly, the faid Parenchyma 
(as hath been fhew’d ) is ufually, more or lef, difpofed into Diametral 

Tab. 7,8,9. Rays 5 running through the Barque, after the fame manner, as do the 
ee" the Hour-Lines through the Margin of the Diul-plate of a Clock or 
Watch: asin Mar(b-Mallow, Lovage, Melilot, and others. Whereas 
here in the Bargque of the Trunk, the faid Parenchyma is rarely thus 
Tab. 22, difpofed into Dimetral Rays: Nor when it is, are thofe Rays continued 
& Seq. tothe Circumference of the Bargue 5 as in the Barque of the Root they 
Tub frequently are. So in Rhws or Sumach, although part of the Parez- 
4°.31,349 chysa be difpos'd into Diametral Rays: yet are thofe Rays extended 
ne, not half way through the Berque. So alfo in Fig-tree, Worm-wood, 
Thiftle, and others, What is further obfervable in the Texture of the 
Parenchyma, 1 fhall fhew in the defcription of the Pith. 

8. §. THE Vefels of the Bargue, are, as I fhall alfo thew, diver- 
fifyed many ways. But there are fome Things, wherein, in all Sorts 
of Plants, they agree. Firft, in ftanding, moft numeroufly, in or near, 
the inner Margin of the Barque. Secondly, in being always, and only 
Sap-Veffels, Ihave viewed {o many, that at leaft, I can fecurely affirm 
thus much, That ifthere be any Heteroclital Plants, wherein they are 
found otherwife, there isnot Oxe, in Five Hundred. Thirdly, in be- 
ing always Conjugated or Braced together in the form of Net-work, Al- 
though the Number and Diftances of the Braces, are very different: as 
Thavealready thewed in the Avatomy of Roots. 

9. §. THE Properties, whereby the faid Vefels of the Barque are 
fpecificated and diftinguifhed one from another, both in the fame 
Plant, and in the feveral Species of Plants, are very many. Which 
Properties, are not Accidental, but fuch as thew the. Conftant and 
Univerfal Defign of Nature. All which thall be demonftrated by the 
Defeription of feveral Quarters of the Siices, of fo many king of 

ranches 


Chap. 3. 
Tab. 6. 
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Branches, cut Tranfverfly : and by the feveral Figures which reprefent 
them. 

to. §, FIRST then, for the Eleven firlt Quarters, the Veffels of ae 
the Bargue are only of Two Kinds. And thele the firft hope i : ae 
to be Roriferous (defcribed alfo in the Anatomy of Roots) (a) and 2°% Pi: 
thofe which are‘common to moft, ifnot to all Plants, fe. the Lymphe- (a) Pte 
duds. Yet inall the Eight, they are, in refpect both of their Propor-“ 3° wae 
tion, and Pofition, very different. So in Hazel and Afh they are but 
few. In Holly and Barberry more. In Apple, Pear, Plum, Elw, fill 
more numerous. And of thofe three Fruits, in an Apple, or Plum, 
more than in a Pear. 

11. §. Again, as their Proportion, fo likewife their Pofition is di- 
vers. For in Holly, the Lympheduéts or inner Veffls next to the Wood, 
ftand in Rays. Yet fonumerous and clofe together,.as to make one qb, 99 
Entire Ring. In Hazel, they ftand more in Oblong Parcels. In Bar- > 3, 2 i 
berry, they ftand likewife in Parcels, but they are fo many Half-Ovals, 
The utmoft ’efels or Roriferous of all Three,make a Ring, 

12. §. Again, in Apple, Pear, and Plum, the Lymphadués are Ra- 
diated. The Roriferous are neither Radiated, nor make an entire Ring ; 





but ftand in Peripherial Parcels, Much after the fame manner, they se a 
alfo ftand in Elw. In Afb, the Vefels make Two Rings 3 but neither Tihs 9: 


ofthem Radiated: the inmoft Ring or Lymphadués, confitting of Ar- 
ched Parcels, and the utmoft or eg ies Veffels, of Round ones: 
And whereas ini all the foregoing, the Lywphednés are ftill contiguous 
to the Wood ; and the Roriferous more or lefs, diftant from the Skins 
here, on the contrary, the former are diftant fromthe Wood, and the 
latter contiguous to the skiz. 

. 13. §. And that thefe Veféls in each Bargque of the faid Eight Bran= 
ches,are of Two diftin& Kinds,feems evident,as from fome other reafons, 
fo from hence 5 Inthat their Pofitions are altogether Heterogeneous: 
Yet in both Conftant, Regular and Uniform. I fay, there feems to be 
no Reafon, why the felf fame Kind or Species of efels, fhould have 
adifferent, yea a contrary Pofition in oneand the fame Plants and that 
Contrariety, not Accidental, but Regular and Conftant. 

14. §. FOR the Three next Quarters fc. the Ninth, Tenth and... 
Eleventh, the weffels of the Barque are alfo different in Number, Poftiion, Tab: 30; 
Size and Kind; In Pine, which isthe Eleventh, they are fewer. In3%> 32 
Walwut the Ninth, more. In Fig, the Tenth, moft numerous. 

15. §. So for their Pofition. In Pine, the inmoft make a Radiated 
Ring. The utmoft ftand stragling up and down, without any certain 
order. In Walnut the inmoft make alfo a Radiated Ring; The ut. 
moft make a Double Rizg; not Radiated, but of Round Parcels: 

In Fig, the inmoft make alfo a Radiated Ring. But the utmoft make 
a Double and fometimes Treble Ring, not of Radiated, nor Round, but 
Arched Parcels. 

16. §. Thirdly, they are alfo different in Kind. Thofe, I think, 
of the two former, Walnut and Fig, are thus different: thofe certain- 
ly, of the Fig, are fo; being Lywpheducts and Latteals. The Lympha- 
duds makethe inmoft Radiated Ring. The outmoft which make the 
other Rigs in Arched Parcels, are the Laéifers. 

17. §. That they are diftinc Kixds of Vefels, is evident for two - 
Reafons. Firft, fromtheir Pofitior in the Bargue; which is ace 
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ther different, as hath been faid. Secondly, from the moft apparent 
Diverfity of the Liquors or Saps, which they contain, and which, upon 
cutting the Branch tranfverfly, do diftinétly Bleed from them. Which 
is one way,whereby we do diltinguifh the Ve/fels of Avimals themfelves. 
Asin the Liver, it were hard to fay, which isa Blood-yefél, and which 
is a Bile-Veffel, where they are very fmall, if it were not for the Con- 
tents of them both. 

18. ¢. Thofe inthe Barque of Pine, are likewife of Two Kinds. 
The inmoft are Lymphedudts, asin the two former. The utmoft are 
not Milk-Veffels, but Gum-Vefféls, or Refiniferous; which ftand ftrag- 
ling, and fingly, about the midle of the Bargue. Out of thefe Vefels 
all the clear Turpentive, that drops from the Tree, doth iffue. 

19. §. Few, but very great. So that befides the difference of their 
Number and Pofition, and of the Liquors which they contain,and Bleed ; 
there is yet a Fourth, and that is, their Size. Mott of thefe Turpen- 
tine Veffels, being of fo wide a bore, as to be apparent to the naked Eye: 
and, through a good Gifs, above 34 of an Inch in Diametre. 
Whereas that of the Lymphedudés, can hardly be difcoveredby the beft 
Microfcope. 

20. ¢. The fame Turpentine Veffels of Pine, are likewife remarka- 
bly bigger, not only than the Lympheduéts, but many times, than the 
Milk-Vefels themfelves: as thofe of the F7g, which, in comparifon, are 
exceeding {mall every Arch, not being a fingle Veffel, but a Parcel or 
Clufter. of Veffels; Whereas one fingle Gum-Vefel in Pine, is fometimes 
as big as two whole Arched Clufiers, thats, as fome Scores of the Milk 
Veffelsin a Fig-tree. And the faid Gum-Peffels of Pixe, being compared 
with the Lympheduds of the fame Tree, one Gum-Veffel, by a mode- 
rate eftimate, may be reckoned three oe. hundred times wider than 
a Lymphedud. The like prodigious difference may be obferved in the 
Size of the feveral Kinds of Veffels of many other Plaxis. 

a1. §. THE Three next Quarters of Branches, are of Oak , Com- 
mon Sumach, and Common Wormwood. In the Barque-Veffels whereof, 
there is obfervable fome farther Variety. For in all or in moft of the 
above named, there are only Two Kinds of Feffels in the Barque. But 





“in Each of thefe, there are, at leaft, Three Kinds. 


22, g. And firft, in that of Ozk there are Lympheduéts, Rorife- 
vous, and a Sort of Refiwiferous. The inmoft or Lympheduéts, make a 
Radiated Ring, contiguous to the Wood. Theutmoft or the Rorife- 
rous make alfoa Ring, but not Radjated. ‘Thofe which are a fort of 
Rofin-Veffels, ftand in Round Parcels; the greater Parcels betwixt the 
Two Rings of Roréferous and Lymphedudts s and the leffer, betwixt 
the Roriferous the Skin. 

23. §. Thatthefé laft are different Vefels from both the other,feems 
evident, from the dificrence of their Pofition, as aforefaid. And that 
they are a fort of Refiziferous, is argued from hence; In that, not 
only Gals are very full of Rofiz, but that the Barque of Ozk it felf is 
alfo fomewhat Refimous. For the conveyance of whofe Reffzous parts, it 
is moft unlikely that any other Vefels fhould fubferve, but a peculiar 
Kind 3 which may therefore be properly called Refiziferous. 

24. §. Thenext is a Branch of Common Sumach. In the Barque 
whereof, there are likewife Three Kinds of Veffls. Firft ofall, there 
is athick Radiated Ring of Lympheducts , {tanding on the inner Aér- 
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gin of the Barque, contiguous with the Wood. Thefe Peffels exhibit 
their Lywpha very apparently. A fecond kind of Feffels, {c. Roriferous, 
are fituate towards the outer Margin of the Barque, and are compofed 
into diftin& Arched Parcels, all ftanding in a Ring. 

25. §. Betwixt thefe Two Kinds ftand the Milk-Veffels. Every 
fingle Milk. Veffel being empaled or hemmed in with an Arch of Rorife= 
vous. The Adilk-Veffels are extraordinary large, almoft as the Gua- 
Veffels of Pine 5 fo as diftin@ly to be obferved without a Microfcopes 
after they are evacuated of their Milk 5 and without difficulty will 
admit a Virginal Wyer 5 being two or three hundred times as big asa 
Lymphedud. Befides thefe Three forts of Vefels, there is alfo a Ring, 
adjacent to the S4zz 5 which feems to be another fort of Roriferous. : 

26. §. The Laft, is a Branch of Common Wormwood. In the Tab. 35; 
Barque whereof, there are likewife Three Kinds of Vefels. Firlt of 
all, there is a thin Radiated Ring of Lymphedués, contiguous with the 
Wood or on the inner Margin of the Barque. Yet the Ring is not en- 
tire, but made up of feveral Parcels ; which are intercepted by as ma- 
ny Parenchymows inferted into the Pith, . 

27. §. A Second Sort of Veffels, which feem to be Roriferous, ate 
fituate about the middle of the Barque: and are compofed into Arched 
Parcels, which likewife ftand all even in a Ring. 

28. §. Beyond thefe Arches, and towards the outer Margin of the 
Barque, ftand a Third Sort of Vefféls, Different from the Milk-Vej- 
fels in Sumach, both as to their Situation, Size and Content. For in 
Sumach,the Milk-Veffels {tand within the Arched Lymphedudts ¢ whereas 
the in Wormwood, ftand without them. Likewife, being the Ve/els 
ofan Herb, they are far lefs5 fe. about the compa{s or width ofa {mall 
Wheat-straw. Their Content, is not a Milk, but a liquid; moft Oleous 
and viféid Gum. Or which, for its pleafant Flavour may be called an 
Aromatick, Balfom, For it perfectly giveth whatever is in the Swell 
and Tafte of Wormwood : being the £ffence of the whole Plant, which 
nature treafureth up in thefe Veféls. So that they are, in all refpetts; 
analogous to the Turpentine Veffels in Pine. There are divers other 
Herbs and Trees, which in the like efels, contain a Turpentine, or ra~ 
ther Aromatical Balfom; as Angelica, Heleninmand others 5 the Veffels 
being fo very large, that they may be eafily traced with a knife, in cut- 
ting by the length ofa Branch or Saltk, 

29. §. Whether in fome Plants, there are not more Sorts of Vef- 
fels, inthe Barque, than have been now mentioned, I cannot fay 
Though we have not much reafon to doubt of it. Becaufe we fee; 
there is fo great variety in the Vifcera of Avimals. For what the 
Vifcera axe in Animals 5 the Veffels themfelves are in Plants. 

30. ¢. CONCERNING the Form and Texture of the Lymphedudts; 
there are fome things, which though they are beft obferved in the 
Wood, yet in regard Lam now deferibing the faid Vefels, I tall here 
therefore add. [have already faid, and fhewed, in the former Books; 
That the Lignous and Towy Parts of all Plants, are Tubulary. And 
that the Lywpha is conveyed, by the length of a Plant, through an in- 
numerable company of {mall Tubes or Pipes: 

31. $. The Queftion may be yet further put: Ifthe Tomy Parts of 
the Barque are made of Tubes, What are thefe Tubes themfelves made 
up of? I anfer, That thefe Tubes or Lympheduds, are not only 

; themfelvef 
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themfelves Organical s but their very Sédes alfo, feem to be compofed 
of other Parts, which are Organical, fc. of Lignons or Tomy Fibres, 
Which Fibres , ftanding clofe or contiguous in a round Figure, they 
make one Tubulary Body, which I call the Lymphedud ofa Plant. And 
itis probable, That thefe Fibres themfelves, are alfo Tubxlary, That 
is, that a Lywphedud, ist a {mall Tube, made up or compofed of 
other, yet much fmaller Tubes, fet round together in a Cylindrich Fi- 
gure. As if we fhould imagine a company of Straws, which are fo 
many fmall Pzpes, to be joyned and fet round together, fo as to make 
another greater Pipe, anfwerable to a hollowCane, The Cane, I fay, 
isas the Lymphadudt 3 and the Straws are as the Fibres whereof it is 
compofed.” By which alfo appears, the admirable {mallnefs of thefe 
Fibres. For there are {ome Lywphedudts, which may be reckoned fifty 
times fmaller than a Horfe-Hair. Allowing therefore but Twenty of 
the aforefaid Fibres to make a Thred fo big as one Lympheduét 3 then 
one of the faid Fibres, muft be a Thoufand times fmaller than a Hor/e= 
Hair.. That thefe Fibres, whereof the Lympheduits are made, are 
themfelves made up ‘of other Fibres, is not altogether improbable. 

32. §. Thefe Fibres, although parallel; yet are they not coale/ceut, 
but only contiguous; being contained together ina Tnbulary Figure, 
by the Weftage of the Cortical Fibres, as in Chapter the Fourth will 
better be underftood. 

33: §. The firft notice I took of the Compofition and Texture of 
thefe Vefels, fo far asthe beft Glafes yet known, will admit; was in 
a very white and clear piece of Afh-wood torn, with fome care, by the 
length Of the Tree, and objected to a proper Light. They feem alfo 
fometimes difcernable in fome other clear Woods, asin very white Fir, 
@c. And having formerly demonftrated, that the Ligvous Part of a 
Plant, is annually made or augmented out of the inner part of the 
Barque, wherein the Lympheduits always ftand: we may reafonably 
fuppofe the fame Lympheduéts to have the like Conformation in the 
Barque, as in the Wood. 

34. §. And I am the rather induced to believe, that I am not mif- 
taken in this Defcription, upon thefe two Confiderations. _ Fir/l, that 
herein the Analogy betwixt the Veféls of an Avimal anda Plant, is the 
more clear and proper. For as the Sanguineous Veffels in an Animal 
are compofed of a number of Fibres, {et round, ina Tubulary Figure, 
together: fo are thefe Lymphaduéts of a Plant. Secondly, in that here- 
in, there is a more genuine refpondence betwixt thefe, and the other 
Veffels of a Plant it felf.s fc, the Aer-Veffels 5 which are made up of a 
certain number of Roxnd Fibres, {tanding collaterally, or fide to fide 
as I have already. obferved in the Avatomy of Roots. So that it is the 
lefS{trange, that the Lywspheducts fhould be made up of Fibres, fince 
the Aer-Veffels are eviden tly fo made. Only with this difference, that 
whereas in the Aer-Veffels, the Fibres are poftured or continued Spi- 
rally: here, inthe Lympheduéts, they ftand and are continued only 
in firaight Lines. ; 

35-§. THE STRUCTURE of the Laéiferous and Gum-Vefféls,which 
have avery ample Bore, is more apparent. And, by the beft Glafes 
{ have yet ufed, they feem to be made, chiefly, by the Conftipation 
of the Bladders of the Bargue. Thatis to fay, That they are fo many 


Chanels, 
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Chanels, not made or bounded by any walls or fides proper to them- 
felves, as a Quil thruft into-a Cork’, and as the Aer-Veffels are in the 
Wood: but only. by the Bladders of the Parenchywas which are fo 
poftured and crouded up together, as to leave certain Cilyndrick Spa- 
ces, which are continued by the length of the Barque. 
36. g. One difference betwixt the Vejels or Chanels now defcrib’d, 
and the Tubulary HoMows and other Apertures in the Pith, 1s this 5 
That thefe never exift originally with the Pith; but are fo many Rupe 
tures {apervening to it inits Growth. Caufed, partly, by the Stretch or 
Tenter it fuffers from the Dilatation of the Wood: (2) and partly, the (4) B.1.0. 
drying, and fo the Shrinking up of its Bladders, and of the Fibres 3. $22 G 
whereof they are compofed. Whereas the faid Vefels in the Bargue, 23 car 
are many of them originally formed therewith. And thofe which are 2 
poft-wate, not made by any Rupture, but only fuch a Difpofition of 
the Pareuchymous Fibres, and Conftipation of the Bladders, as is there- 
unto convenient. 
37. g. In paring the Bargue of a Branch of Pine, Sumach, &c. they 
‘appear, neither parallel, nor any where Inoculated: but run, with 
fome little obliquities, diftin@ one from another, through the length 
ot the Branch: and fo, we may believe, through the length of the 
ree. 
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HE next general Part ofa Branch, is the Wood 5 
k which lyeth betwixt the Barque and the Pith, 
' And this likewife evermore confifteth of Two 
General Parts, fc. of a Parenchymous Part, and 
that more properly called Lignous. The Pa- 
renchymows Part of the Wood, though much di- 
ye verfifyed, yet in the Trawks of all Trees what- 
Ve foever,hath this property, To be‘difpofed into 
“<9 many Rays, or Diametral Infertions, running be- 
twixt fo many Liguous Portions, from the Barque to the Pith: as in 
any of the Quarters here before us may appear. 

2. §. But thefe Infertions are much diverfifyed, according to the 
feveral Sorts of Plants. Soin Barberry, Afh, Pine, Worm-wood, they Tb, 23; 
are lefS numerous. In El, Walluut, Fig, Sumach, they are more. tg 35, 
And in Holy, Pear, Plum, Apple, Oak, Hazel, are moft numerous. : 

3. §. The fame Infertions, in Barberry, Wormwood, and fome in 
Oak, are very Thick. In Pine, Fig, Afh, of amiddle Size. In Pear, 
Holly, and moft of them in-Ozk, are exceeding Small. Again, in Bar- J}jd, 
berry, Elm, Afh, Sumach, Fig, they are of anEqual size. In Holly, 
Hazel, Pear, Plum, Oak , they are very Unequal: {ome of thofe in 
Folly, ‘being Four or Five times thickerthan the reft3 in Play, six 
or Seventimes; andinOak, Ten times at yo ; 

: 4. §, 
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4. §. In fome Plants, they are Equidiftant 5 in others, not: in 
fome, the Great ones are Equidiftant; in others, the Leffler 5 in others, 
both’; in fome, neither. Which Varieties are not accidental; but con- 
ftant to the species in which they are feverally found. 

5. §. - They are not always vifibly continued from the Circumfe- 
rence to the Centre of the Wood: but in fome Branches, as of Sumach 5 
and in moft Truwks of many years growth, declining, in fome places, 
under or over, froma Level, are thereby, upona Tran{verfe Section, 
in part cut away. 

6. §, They have yet one more Diverfity, which is, That in di- 
vers of the aforefaid Branches, they run not only through the Wood ; 
but alfo fhoot out beyond it, into fome Part of the Barque, as in 
Ela, Sumach, Wormwood, &c. Whereas in Pine, and fome of the 
reft they either keep not diftin& from the other parts of the Parenchy- 
ma of the Barque; or are fo fall, as not to be diftinguifhed there 
form. 

7. §. The Texture likewife of thefe Infertions is fomewhat various. 
For in Wormwood, and moft Herbs, they are manifeftly compofed of 
{mall Bladders : differing in nothing from thofé of the Barque or Pith, 
faving, in their being much lef. Yet in Herbs, they are much larger 
than they are in Trees. And in many Trees, as Apple, Pear, Plum, Pine, 
&c. they are either quite loft, or fo {queezed and preffed together 
by the hard Wood ftanding on both fides, as to be almoft undifcernable. 

8. §. So that although the Parenchyma of the Barque or Pith, and 
the Infertions in the Wood,are of the fame Specifick Nature or Subftance : 
yet there is this difference betwixt them ; That the Fibres of the for- 
mer, are fo Netted together, as to leave feveral round Vacuities 3 or 
to make a great many little Bladders, whereas, in the latter, they are 
ufually fo far crowded up, as to run (as when a Net is {tretched out ) 
like a Shei of Parallel Threds. 

9. §. Ofthefe Infertions in the Wood, it is futher obfervable, That 
they do not only run betwixt the Ligwows Portions; but that many of 
their Fébres are likewife all along diftributed to the feveral Fibres, of 
which the Lignous Portions confift,and are interwoven with them; both 
together thus making a piece of Linfj-Woolfy Work, or like many other 
Manufadures in which the Warp and the Woof are of different Sorts 
of Stuff: as in the end of the Fourth Chapter is further explained. 

to, §. ‘THE WOOD is likewife compounded of Two Sorts of. 
Bodies 5 That which is ftriétly Woody 4 and the Aer-Vefels. mixed here- 
with. The true Wood is nothing elfe but a mafs of antiquated Lyw- 
pheduds, viz. thofe which were originally placed on the inner Mar- 
gin of the Bargue. For in that place, there grows, every year, anew 


Ring of Lymphaduéts. Which lofing its original foftnefs by degrees, 


at the latter end ofthe year, isturned into a dry and hard Ring of 
perfect Wood. 

11. §. So that every year, the Barque of a Tree is divided into 
Two Parts, and diftributed two contrary ways. The outer Part falleth 
off towards the Shiv 5 and at length becomes the Shi it fel In like 
manner, ashath been obferved of the Skiz cfthe Root. Or asthe Cz- 
ticulain Animals, is but the efflorefcence of the Cutis. I fay, that the 
elder Skzz of a Tree, is not originally made a Skiz3 but was once, 
fome of the widle part of the Bargue it felf, whichis annually caft orf, 

and 
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and dryed into a Skim: even as the very Skiz of an Adder, upon the 

gradual generation of a new one underneath, in time,becomes a slough: 

The inmoft portion of the Barque, is annually diftributed and added to 

the Wood : the Parenchymous Part thereof making a new addition to 

the Infertions within the Wood 5 and the Lymphedués a new addition 

to the Ligwous pieces betwixt which the Injertions ftand. So that a 

Ring of Lympheduéts in the Barque this year, willbe a Ring of Wood 

the next ; and fo another Ring of Lympheduths, and of Wood, fucceflive- 

ly, from year to, year. So the Table, for an Apple-Branch, theweth a Typ, 25 
quarter of a Slice of a Branch cut tran{verfly, of Three years growth: 5 4 : 4 48 
That of Barbery, of Twos That of Sumach, of One only ; That of ot Xe 
Elm, of Five. 

12. §. Hereby twothings maybe the better noted. Firft, the dif. 
ference betwixt the degrees of the aznual growths of feveral Trees: three 
years growth in an Oak, being as thick as five inan El. Secondly, £4 33: 
the difference betwixt the Azaual growths of the fame Tree 5 being 28. 
not ofa conftant proportion,but varying in thicknefs, as it fhould {eem, 
according to the feafoz of the year: whereby it may appear, what 
Seafon;, or kind of year, doth moft of all favour, the latitudinal growth, 
or the thickening of any Tree. i 

13. §. The Lymphedués thus antiquated or turned into Wood, do 
rarely,if ever, Bleed: but only tranfmit a kind of Demy or Vaporows Sap. 
And fome of them, as in the Heart of fome Trees, it is probable, That 
they tranfmit not any Szp, either in the form ofa Liquor, or a Vapour: 
and fo being gradually deprived of their Watery Parts,become the Heart, 

14. §. There is this further variety in the Wood; reprefented in 
Walnut, Fig and Oak, That fome certain parcels hereof, make either 
feveral {mall and white Rivgs, asin Ozk; or elfe divers white and crook- 
ed Parcels, tranfverfe to the Infertions, as in Wallzut and Fig. For it Typ 36 
feemeth, that,at leaft,in many Trees,fome portion of all the Kizds of Ve/- 31 ; 33: 
fels in the Bargue, are not only annually diftributed to the Wood, but ? ? °° 
do likewife therein retain the fame, or fomewhat like Pofitiov, which 
they originally had inthe Bargue. So that asall thofe bigger and dark- 
er Portions of the Wood, were originally, the Radiated Lympheduds of 
the Bargue: fo the little white Circles, or Parcels of Circles, in the fame 

god, were originally another fort of Sap-vefels in the Barque, fc. 
thofe which have a circular Pofition therein. 

15..¢. Inthe Branches of Fir, Pine, and others of the fame Kindred; 
there are fome few Turpentine-Veffels {catered up and down the Wood ; Tab; 33: 
and reprefented by the larger Black Spots, Which effels are eadem nu- 
mero, the felf fame, which did once appertain to the Barque; and do 
even here alfo in the Wood, contain and yield a liquid Turpentine. 

Only, being pinched up by the Wood, they are become much fmaller 
Pipes. 

oe §. THE Aer-Vefféls, withthe Infertions, and true Wood, alto- 
gether make up That, which is commonly called, The Wood of a Tree. 
The Aer-Vefels I fo call, not in that they never contain any Liquor 5 
but, becaufe all the principal time of the growth of a Plavt, when the 
Vegféls of the Bargue are filled with Liquor, thefe are filled only witha 
Vegetable Aer. 

17. §. Inalmoft all Plants, not one in fome hundreds excepted, 
this is proper tothe Aer-Vefels ; To have amuch more ample Bore or Ca- 

: XK 2 Z vity; 
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gity, than any other in the Wood. In the Wood, I fay 5 for in the Barque, 
there are many Sap-Vefels bigger than the biggelt Aer-Ve/els that be. 

18. §. The Varities hereof are very many 5 in refpect both of their 
Number, Size, and Pofition being, as to thefe, the fame, in no two 
Sorts of Plants whatfoever. Firft in refpect of their Number. So in 
Hazel, Apple, Pear, they are very numerous but in different degrees: 
and are reprefented in the Figures already referred to, by all the black 
fpots in the Wood. In Holly, Plum, Barberry fomewhat numerous, In 
Oak, Afh, Walnut fewer. In Pine, and others of that Kindred, very 
few; fe. fewer than in any other kind of Plant. 

19. §. Secondly, in refpect of their Size 3 which from the firft or 
greateft, to the leaft, may be computed eafily to about Twenty Degrees. 
Thus, many of thofe in Elm, Ajh, Wallnut, Fig,Oak, are very large. In 
Barberry, Plum, not fo large. In Hazel, Sumach, {maller. In Holly, 
Pear, of a {till {maller Size. Sothat many of thofe in Elz, or Ozk, 
are Twenty times bigger, than thofe in Holy or Pear. 

20. §. Inan ordinary joynted Cave, they are fo wide, that if you 
take one a yard, or a yard and ; long,and putting one end into a Ba- 
fin of Water, you blow ftrongly at the other; your Breath will im- 
mediately pafs, through the Aer-Vefels, the length of the Cave, fo.as to 
raife up the Water into a great many Bubbles. 

a1. g. And asthey have a different Size in divers Kinds of Plants 5 
fo likewife, according to the place where they ftand, in the felf fame. 
Soin Holly, Hazel, Apple, their Size is more equal throughout the 
bredth of the Tree. But in Barberry, El, Oak, Ath, very different: 
Not fortuitoufly, but always much after the fame manner. For in all 
the laft named Branches, the Aer-Veffels that {tand in the inner margin 
of eachannual Ring, are all vaftly bigger, than any of thofe that ftand 
in the outer part of the Rimg. 

22. §. Thirdly, thefe Aer-Veféls are alfo different in their Sitwa- 
tion, So in Apple, Wallaut, Fig, they are {pread all abroad in every 
annual Révg; not being pofited in any one certain Lize. In others, 
they keep more within the compas of fome Lize or Lines either Di- 
ametral, or Peripherial. So in Holly they are Radiated, or run in eyen 
Diametral Lines betwixt the Pith and the Barque. So alfo are fome of 
of them in Hazels and fome few in Wallnut. 

23. §. Whether they ftand Irregularly, or are Radiated, it is tobe 
noted, That Nature, for the moft part, fo difpofeth of them, that 
many ofthem may ftill ftand very near the Ixfértions. So in Apple, 
fhe will rather decline making an even Lize 5 or in Holly, will rather 
break that Live into Parcels, than that the Aer-Vefféls fhall ftand re- 
mote from the Ivfertions. To what end this is done, fhall be faid 
hereafter. 

24. §. Again, in Afh, the Aer-Vefels are none of them Radiated, 
but moft of them ftand in Circles on the inner Margin of every annu- 
al Ring. Which Circle is fometimes very thick, asin Ah and Barberry. 
In others but thin, the Vefels ftanding, for the moft part, fingle 
throughout the Circles; asin El. Sometimes again, they both make 
a Cirele, and are alfo {pread abroad 3 asin Pear and Plum. 

25. §. Thofe likewife which are {pread abroad, are fometimes Re- 
gularly pofited. So in Barberry, befides thofe larger, that make the 
Circle, there are other fimaller ones, that ftand, in oblique Lizes, 

athwart 
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athwart one another; almoft like a Bewd, or fometimes, an entire 

or broken Saltyr inan Efeutcheo, In Oak, they make rather certain Typ, 34, 
Colunms, in the pofture of the Pale. And in Elw, they make, as it 38. 
were, many crofs Parcels, inthe pofture of the Fe/s, 

26. §. This great difference in the size and Pofition of the Aer 
Veffels, 10 the fame individual Plat, is one ground, for which, I think 
it probable, That there are divers Kinds of Aer-Veffels; as well as of 
Sap-Vefféls. Even asin Animals, there are divers Kinds of Organs for 
Spiration, and the feparation of Aer: Fifhes having their Branchie 
Land-Animats their Lungs; and thofe in Frogs, @c. being of a fome- 
what peculiar Kind. 

27. §. THE Form and Texture of thefe Feels, and the various 
ways whereby they may be beft obferved, 1 have already defcribed 
and fhewed in my Avatomy of Roots. As to their Form, onething P. 1.¢. 4. 
remarqued was this; That they are never Ramified, but diftinGly 
continued from one end of a Plant, {mall or great, to the other: 
as the Nerves are in Animals. A further and eafie proof whereof, 
may be made, only by holding up a piece of an ordinary. Cane, 
about } a foot long, cut very {mooth at both ends, againft a full 
light: whereupon, if you keep it in a ftraight Live betwixt the 
Light, and the caft of your Bye, and then look fteadily, you may 
fee quite through it, that is, through the Aer-Veféls, which run ftraight 
along the Cave from end to end. 

28. g. As to their Texture; whereas, oftentimes, the Aer-Veffels 
appear to be wzroaved in the form of a very {mall Plate, it is to be 
noted, That it is not only of different bredth, in divers Plavts, and 
ufually much broader inthe Root, than in the Travk: but alfo, that 
in the Truk, many times, the faid Vefels are unroaved or refolved; 
not inthe form of a Plate, but of a Round-Thred. The Caufes of 
which Diverfity, are principally. Three; wiz. The weftage of the 
Fibres of which the Aer-Vefféls confit; The deference betwixt the 
faid Fibres, or betwixt the Warp and the Woof; And the different 
Kinds of Woof. 

29. §. By the Weftage of the Fibres, it is, That the Vefels, of 
tentimes, uwroave in the form of a Plate. Asif we fhould imagine a 
piece of fine narrow Ribband, to be woun’d fpirally, and Edg to Edg; 
round about a Stick; and fo, the Stick being drawn out, the Rzb- 
band to be left in the Figure of a Tube, anfwerable to an Aer-Veffel, 
For that which, upon the w#roaving of the Vefél, feems to be a Plate, Tab. 39: 
or one fingle Piece, is, as it were; a Natural Ribband, confifting of 
feveral Pieces, that is, acertain number of Threds or ‘Round:Fibres, 
ftanding parallel, asthe Threds do in an Artificial Ribband. ‘And as 
in a Ribband, {0 here, the Fibres which make the Warp, and which are 
Spirally continu'd ; although they run parallel, yet are not coallefcents 
but conteined together, by other Tranfverfe Fébres in the place of 
a Woof. 

30. §. And as the faid Fibres are tran{verfly continued, thereby 
making a Warp and Woof: So are they (as in divers woven Manu- 
fadures ) of very different Bulk; thofe of the Former, being much 
bigger, and therefore much ftronger, than thofe of the Latter. By 
which means, as Cloth or silk will often Tear one way, and not ano- 
ther; {6 here, while the Warp or thofe Fébres which are Spirally oo 

tinued; 
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tinued, are ufually z#roaved without breaking 5 thofe fmaller ones, 
by which they are flitched or wovex together, eafily tear in funder 
all the way. 

31. And becaufe the Fzbres of the Woof, are themfelves alfo of 
different Buk; therefore it is, That where they are more ftardy, 
as ufually in the Root, they require a greater quantity of Warp, 
that is, a broader Plate, to overmatch them. Whereas, where they 
are more extream fmall, as in the Truk and Leaves; one Thied of the 
Warp, that is, one Spiral Fibre, will be {trong enough of it felf, and 
fo, fometimes, be fingly wzroavd. 

32. §. From the extream Tenuity of thefe Fibres, it is, That 
they are very rarely difcern'd, and not without the greateft difficulty. 
As alfo, from their great Tendernefs ; whereby not enduring to be 
drawn out,they all break off clofe to the Sides of the spiral ones. In the 
Pith, the like Tranfverfe Fibres are alittle more vifible: which firlt 
conducted Me to the notice of them here alfo. 

33. §. All the Fibres of the Aer-Veffels, both the Warp and the 
Woof, are of the fame Subftantial Nature with the Pith and the other 
Parenchymous Parts of a Plant. From whence it is, That whereas the 
Towy Parts of a Plant, whereof all Linen Manufadures are made, 
are very Strong and Tough, thefe, as is abovefaid, are extream Tender 
and Brittle, like thofe of the Pith and all the Pithy Parts. To which 
therefore, the Aer-Veffels are tobe referr’d. And the Content of both, 
is oftentimes the fame. 

34. §. From whence, we have a further proof of what! have 

formerly afferted, which is, That in all Plazts, there are Two Sub- 
ftantially different Parts, and no more than Tivo, viz. the Pithy, and 
the Tomy or Lignous Paris. 
. 35. §. From hence alfo we have fome ground to conjecture, That 
fo many of the Aer-Veffels, at leaft, which are not formed with the 
feed, but poff-ate, are originated from the Pareachymows Parts 3 which 
feem by fome alteration in the Quality, Pofition and Texture of the 
Fibres, to be Transformed into Aer-Veffels,as Caterpillars are into Flies. 
And as the Pith it felf, by the Rupture and Shrinking up of feveral 
Rows of Bladders, doth oftentimes become Tubulary: So is it alfo 
probable, that in the other Parenchymous Parts, one fingle Row or File 
of Bladders evenly and perpendicularly piled; may fometimes, by the 
fhrinking up of their Horizontal Fibres, all regularly breakone into 
another and fo make one cowtinned Cavity 5 or a Tube,whole Diametre is 
the fame with that of the Bladders, wherof it is compofed. All which, 
will appear more probable, and what hath been faid, be yet better 
underftood, when we come, in the next Chapter, to the Defcription 
of the Pith. 





CHAP. 
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CHAP W. 


Of the PITH. 


HE Third General Part of a Branch is the Pith. 
© Which though it have a different name from the Pa- 
renchyma in the Barque, and the Infertions in the 
Wood 3 yet, as to its Subftance, it is the very fame 
with them both. Whereof there is a double evi- 
dence, fc. their Continuity, and the famenefs of their 
pt Re Texture. Their Texture fhall be thewed prefently. 
As to their Continuity, it istobe noted, That as the shi is continu- 
ous with the Parenchyma of the Barque 5 and this Parenchyma likewile, 
with the Infértions in the Wood 5 fo thefe Infértions again, running 
through the Wood, are alfo continuous with the Pith. So that the Shzz, 
Parenchyma, Infertions, and Pith, are all One entire piece of Work; 
being only filled up, in divers manners, with the Veffels. 
2. §. The Size of the Pith is various, being not the fame in any 
two Branches here reprefented. In Wormwood, Sumach, Fig, Barbery, Tab. 24, 
"tis very large 5 Je. betwixt 5, and 7 Inches Diametre, as it appears 31,34, 35% 
through the Microfcope. In Pine, Ah, Holly, Walnut, not {fo large; 225 29 
from 3 Inches Diameter to 4. In Oak, Apple, Pear, Hazel, leffer, {carce 30, 32- 
from 2,to 3. In Damaféene, not above an Inch and half. And in Ela, 235 25> 
fearce an Inch Diameter. Note alfo; that of all Plazts,. both Herbs, 26, 35+ 
and Shrubs, have generally the largeft Piths, in proportion with the 27- 
other Parts of the fame Branch, as in Sumach, Fig, Barbery, is ma- 28. 
nifeft. 
3. §. It isalfo worth the noting, That wheras, in moft Plants, 
the Barque and Wood do both grow thicker every year : the P7th, on 
the contrary, groweth more flender 5 So that ina Branch of one years 
growth, it isapparently more ample, than in one oftwo; and ina 
Branch of two, than in one of three 5 and fo on. 
4. §. The Pith, forthe moft part, if not always, in the Branch, 
as well as the Root, is furnifhed with acertain number of Sap-Veffels. 
They are here ufually fo poftur'd, as to make a Rivg on the Margiz 
of the Pith. Where they are more numerous, or large, they are more 
evident ; as in Walnut, Fig, Pine, and others. They are alfo of di- Typ 24 
vers Kinds, anfwerable to thofe in the Barque3 as in Wallnut, Lym, ; 4 i 
pheduds; in Fig, Lathealss in Pine, Refiniferous. ar ae 
5. §. The Parenchyma of the Pith is compofed of Bladders. Which 
are the very fame with thofe in the Barque, and oftentimes in the In- 
fertions within the Wood. Only thefe in the Pith, are of the largeft 
Size ; thofe in the Barque, of a leffer 5 and thofe of the Infértzous 
leaft of all: for which reafon they are le(s obvious than in the Pith. 
6. §. The Bladders of the Pith, though always comparatively 
Great; yet are of very different Sizes. Being eafily diftinguifhed, even yp, 94 
as to their Hlorizontal Area, to Twenty Degrees. Thofe of Fig, Bar- .,, 


berry, and fome others, are fomewhat large. And of many Herbs, > A 
° 
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of Thifile, Borage, and others, three times as big again 5 appearing in 
the Microftope, like to the largeft Cells of an Hony-comb. Thofe of 
Plum, Worm-wood, Sumach, \els. OF El, Apple, Pear, leffer. OF 
Holly and Oak, till lefs. So that the Bladders of the Pith in Borage 
or Common Thifile, are of that Size, as-to contain, within the com- 

afs only of their Horizontal Area, about twenty Bladders of the Pith 
of Oak, Wherefore one whole Bladder- in Thiftle, is, at lealtan hun- 
dred times bigger, than another in Ozh, 

7. §. Of the size of thefe Bladders of the Pith, ’tis alfo to be no- 
ted, That it doth not at all follow the Size of the Pith it felf ; but is 
ftill varied, according as Nature defigneth the P2th for various ufe. 
Thus, whereas the Pith of Sumach, is Larger than that of Barberry; 
it might be thought, that the Bladders, whereof it is compofed, 
fhould be likewife Larger: Yet are they Three times as Small again in 
Sumach, as they arein Barberry. So the Pith of Plum, is far Lefs,than 
that of Pears yet the Bladders of the former are Four or Five times 
as big, as thofe of the latter. Sothe Pith of Hazel is almoft Three 
times as Little again, as that of Holly5 yet the Bladders in Hazel, are 
Ten times bigger, than in Holly. 

8. §. The Shape of the Bladders hath alfo fome Variety. For al- 
though, for the moft part, they are more round ; yet oftentimes they 
are angular: asin Reed-grafs, a Water-plant 3 where they are Gubicals 
and in Borage, Thistle, and many others, where they are pextangular, 
Sexangular and feptangular. 

g. §. Of the Texture of the Bladders, tis alfo to be noted, that 
many times, the Sides of the greater Bladders are compofed of lefler 5 
as is often feenin thofe of Borage, Bulrufh, and fome other Plants. In 
the fame manner, as the Sap-Veffels, are but greater Fibres made up of 
leffer. 

to. §. The Pith, though always originally compofed of Bladders, 
and fo Oxe Entire Pieces yet in procefs, as the Plant grows up, it hath 
divers openings or Ruptures made in it : oftentimes very regularly, and 
always for good ufe,and with conftancy obferved in the fame species of 
Plants. In Sharp-poynted Dook, many of the Poresare confiderably pro- 
longed by the length, like finall Pipes. In Walnut it fhrinketh up into 
tran{verfe Filmes or Membranes 3 as likewfe fometimes in Spanifb-Broom. 
Sometimes the Pith ishollow or Tubulary : either throughot the Truwk , 
as in Thiftl, Endive, Scorzonera, Marfh-Mallow : or fo, as to remain 
entireat every joynt; asin Souchus, Nettle, Teafles in which it is di- 
vided as it were into feveral Stories - and divers other ways. 

11. §. I-SHALL conclude this difcourfe with a further illuftrati- 
on of the Texture of the Pith, and of the whole Plant, as confequent 
thereupon. I fay therefore, (and have given fome account hereof, in 
the Anatomy of Roots) That as the Vefels of a Plant, fe. the Aer-Veffels 
and the Lymphedués are made up of Fibres; according to what I 
have in this Difeourfé above faid5 fo the Pith of a Plant, or the Blad- 
ders whereof the Pith confifts are likewife made up of Fibres. Which 
is true alfo of the Parenchyma of the Barque. And alfoofthe Iv- 

Jertions in the Wood. Yea, and of the Fruit; and all other Paren- 
chymous Parts of a Plant. 1 fay, that the very Pulp of an Apple, 
Pear, cucumber, Plum, or any other Fruit, isnothing elfe but « Ball 
of moft extream fiaall tranfparent Threds or Fibres, all wrapped and 
frich'd 
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fiitch'd up (though in divers manners ) together. And even all thofe 
Parts ofa Plant, which are neither formed into vifible Tubes, nor in= 
to Bladders, are yet made up of Fibers. Which, though it be difficul 
to obferve, in any of thofe Parts which are clofer wrought and prin- 
cipally in the Infértions of fome Trees : yet in the Pith,efpecially of fome 
Plants, which confifteth of more open work, they are more vifible. 
Which introduceth the obfervation of them in all other Parenchymons 
Parts. Soin the Pith of a Bulrufh of the Common Thistle, and fome 
other Plazts; not only the Threds of which the Bladders; but alfothe 
fingle Fibres, of which the Threds are compofed 5 may fometimes with 
the help of a good Giaft, be diftinétly feen. Yet one of thefe Fibres, 
may reafonably be computed to be a Thoufand times fmaller than an 
Hor fe- Hair. 

12. §. The Fibrofity of the Parenchyma is alfo vifible in fome Woods, 
in which, it isapparently mixed with the Ligvous Parts, not only by 
Infertions, but per minimas Partes organicas. That isto fay, The Parex- 
chymous Fibres, like {maller Threds, are either wraped round about both 
the Ligwous and the Aer-Vefels, or at leat interwoven with them, and 
with every Fiber of every Yeffél: as in very white Ah or Fir-Wood, Th, 39. 
with an advantagious pofture and light, may be obferved, 

13. § WHENCE it follows, that the whole subffance, or all 

the Parts of a Plant, fo far as Organical, they alfo confift of Fébres, 
OF all which Fibres thofe of the Lywpheduifs, ran only by the 
Length of the Plant : thofe of the Pith, Infértions, and Parenchyma 
of the Barque, run by the breadth or horizontally : thofe of the Aer- 
Veffels, fetch their Circuit by the Breadth, and continue it by the 
Length. 

14. §. By which means, the faid Parenchymous Fibres, in fetch- 
ing their horizontal Gircles, do thus weave, and make up the Bladders 
of the Pith, in Opex-Work, And the fame Fibres being thence conti- 
nued 3 they alfo weave and make up the Infertions, but in Clofe-Work, 
Betwixt which Infértions, the Vefels being likewife tran{verfly inter- 
jected, fome of the fame Fibres wrap themflves alfo about thefé; thus 
tyivg many of them together, and fo making thofe feveral Conjugati- 
ons and Braces of the Vefféls, which I have formerly defcribed. And 
as fome of thefe Horizontal Fibres ave wraped about the Veffels 5 fo alfo 
about the Fibres, whereof the Veffels are compofed. By which 
micans it is, that all the Fébres of the Vefels are Tacked or Stitched Tah, 463 
up clofe together into One Coherent Piece. Much after the fame 
manner, as the Perpendicular Splinters or Twigs of a Basket, are, by 
thofe that run inand out Horizontally. And the fame Horizontal Fi- 
bres, being ftill further produced into the Barque; they there com- 
pofe the fame work over again (only not fo open ) as inthe Pith, 

15. § SO THAT themoft unfeigned and proper refemblance 
we can at prefent, make of the whole Body of a Plant, is, Toa piece 
of fine Bone-Lace, whenthe Women are working it upon the Cyfhiox, 

For the Pith, Infertions, and Parenchyma ofthe Bargue, are all extream 

Fine and Perfe@t Lace-Work: the Fibres of the Pith running Horz- 

zontally, as do the Threds in a Piece of Lace 3 and bounding the {e- 

veral Bladders of the Pith and Barque, as the Threds do the feveral 

Holes of the Lace; and making up the Infertions without Bladders, or 

with very {mall ones, as the fame Threds likewife do the clofe Parts of 
¥ the 
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the Lace, which they call the Cloth-Work, And laftly, both the Lig- 
nous and Aer-Veffels, ftand all Perpendicular, and fo crofs to the Ho7i- 
zontal Fibres of all the faid Parenchymows Parts 5 evenas in a Piece of 
Lace upon the Cufion, the Pins do to the Threds. The Pins bein 

alfo conceived to be Inbular, and prolonged to any length; and the 
fame Lace-Work to be wrought many Thoufands of times over and 
over again, to any thicknefS or hight, according to the hight of any 
Plant. And this isthe true Texture of a Plant: and the general con 


pofure, not only of a Branch, but of all other Parts from the Seed 
to the Seed, 
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An Account of the 


VEGETATION 


TRUNKS 


Grounded upon the foregoing 


ANA TOMY, 


PART IL 


=} 


pAVING before given the Avatomy of Trinkss 
Y) I hall next proceed to fee, what U/e may be made 

™ thereof; and principally, to explicate the manner 
. of their Vegetation. In doing which, that former 
Method, which 1 ufed in (hewing the manner of the 
Growth of Roots; 1 thall not exactly follow. For 





Trunk. are the fame, and confequently their Nutritioe and Conforma- 
tion are effected in the fame way 31 fhould hereby be obliged to a nau= 
feous and unprofitable repetition of many things already faid. The 
Explication therefore of all thofe Particulars, which more efpecially 
belong to the Tiwuk , or are more Apparent therein, and not fpoken of, 
or not 0 fully, in the former Books, will be my prefent Task. The 
chief Heads whereof, fhall be thefe Seven following, zz. 

FIRST, the Motion and Courfe of the Sap. 

SECONDLY, The Motiow and Courfe of the Aer. 

THIRDLY, The Struéure of the Parts. 

FOURTHLY, The Generation of Liquors. ‘ 

FIFTHLY, The Figuration of Truzks. 

SIXTHLY, The Motion of Trunks. 

SEVENTHLY, And laftly the Nature of Trunks as varioufly fitted 
for Mechanical Uje. 


fo, in regard the Orgawical Parts of the Root and , 
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CHAD LE. 
Of the Motion and Courfe of the Sap. 


gp it RST, asto the €ourfe-of the sap, there até 
a y Three Parts in which ‘it woveth 5c. the Pith, the 
» Wood, and the Bargque Firft. the Piths in which 
the Sap moveth the Firft year, and only the Firft 
gear. Or, it is Proprinm quarto modo, to the Pith 
of every Azzual Gromth, and tothe Pith of fuch a 
LAIGDOYCA Growthonly, Ta be fucculent. That is, whether of a 
Sprout from a Seed, or of a Sucker from a Root, or of a Cyon froma 
Branch 5 The Pith is always found the Firft year full of sap. But the 
Second year, the fame individual Pith, always becomes dry, and fo it 
continues ever after. 

2. §. Onecaufe whereofis, that the Eymphedués in the Barque, 
being the firft year adjacent to the Pith 5 theydo all that time, tranf- 
fufe part of their Sup into it, and fo keep it always Succulent. But the 
fame Lympheduéts, the year following, are turned into Woods. and 
the Veffels which are then generated, and carry the Sap, ftand beyond 
them, in the Barque. So that the Sap being now more remote from 
the Pith, and intercepted by the new Wood, it cannot be transfufed, 
with that fufficient force and plenty as before, into the Piths which - 
therefore, from the firlt year, always continues dry. 

3-§. THE SECOND Part in which the sap moves, Suh for- 
wa liquoris, isthe Wood. Which yet, it doth not im all Plats, but 
only in fome; and vifibly, in very few; as inthe Vive: In a Vine, I 
fay, the Sup. doth vifibly afeend by the Wood: And this it doth, not 
only the firft year, but every year, fo long as the Vine continues to 
grow. But although this acet, in or through the Wood, be every 
years yet it is only in the Spring, for about the {pace of a Months /e. 
in Marchand April, 

4.§. There are many other Trees,befides the Vine, wherein, about 
the fame time of the year, the Sup afcendeth, though not fo copioufly, 
yet chiefly, inthe Wood. Forifwetakea Branch of two. or three 
years growth, fuppofe of sal/ow, and having firft cut the fame tranf- 
verfely; ifthe Bargue be then alfo. tran{verfely, and with fome force, 
prefled with the back of the knife, near the newly cut end; the Sap 
will very plainly rife up out of the utmoft Ring of Wood. And if it 
be preffed in the fame manner, or alittle more ftrongly, about an Inch 
lower, the Sap will afcend out of every Ring of Wood to the Center. 
Yet at the fame time, whichis tobe-noted, there arifeth no Sap: at all 
out of the Barque. 

5- §. Whence appears the Error of that fo Common Opinion, 
That the Sap always rifeth betwixt the Wood and the Barque. The con- 
trary whereunto is moft true, That it never doth. For the greater 
part ofthe year, it rifeth in the Barque, fe. in the inner Margin adja- 

cent 
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eent to the Wood, and in Spring, in or through the Wood it felf and 
there only. ie 

6. § THE THIRD Part in which the Sap afcends, is the 
Barque, a8 was above hinted, and may be observ’d in almott any 
Branch, if cut crofs, in the late Spring and in Summers either 2s the 
Sap iffueth {pontaneoufly, or upon prefling, as aforefiid. $0 that 
when the Sap ceafeth to afcend, fib forma liquoris, by the Wood, then 
it begins to afcend by the Barque. 

7. §. Belides the difference of Time, the Organical Parts likewile, 
in which thefe two saps afcend, are divers. For in the Barque, it 
afcendeth zfibly, only in the Succiferous, whereas in the Wood, it 
afcendeth only by the Aer-Veffels. 

8. §. FROM what hath been faid, we may underftand, what is 
meant by the Bleeding of Plants. If we tale it generally, it properly 
enough expreffes, The eruption of the Sap out of any Veffels. And fo; 
almoft all Plants, in Summer time, do Bleed, that is, from Sap-Veffels, 
either in the Barque, or in the Margin of the Pith: the Saps they 
Bleed, having either a Sower, Sweet, Hot, Bitter, ot other Tas. At 
which time, the Veféls alfo, in the Barque of a Vine-Branch, do Bleed 
a Sower Sap. 

9. §. But that which is amlearly called Bleeding, as in a Vine, is 
quite another thing ; both asto the Liquor which iffueth, and the Place 
where it iffues ; that is to fay, it is neither 4 Sweet, nor Sower, but 
Laftelefi saps iffaing, not from any Veffels in the Barguée, but from 
the Aer-Vefféls in the Wood. So that there is as much difference bee 
twixt Bleeding in a Pine, or the Rifing of the Sap in atty other Tree, 
in Marchand in Fuly; as there is betwixt Salvation and an Hemorrhage s 
or betwixt the Courfe of the Chyle in the Laitiferons feffels, and the 
Circulation of the Blood im the Arteries and Peins. ‘ 

to. §. NOW the Caufé from whence it comes to pafs, that the 
early Spring-Sap of a Vine, and other Trees, afcendeth by the sod, is, 
In that the Generation of the young Sap.Veféls in the Barque , by 
which the Sapafcendeth all the Summer 5 is, in the beginning of Spring, 
but newly attempted. So that the Sap having’ not yet thefe/’e/éls to 
receive it, it therefore ( pro hac vice) runs up the Aer-Vefels in 
the Wood. But {0 foon as the faid Vefels'in the Barque begin to be con- 
fiderably encreafed, the Sap, declining the Aer-Vefels, betakes it {elf to 
Thefé, asits moft proper Receptacles. ' 

11. § THE CAUSE alfo, why the Veffels of almoft all 
Plants, upon cutting, do yield sap, or Bleed 5 is the Preffure which the 
Parenchyma makes upon them: For the Pith and other Parenchymous 
Parts ofa Plant, upon the reception of Liquor, have always a Conatus 
to dilate themfelves. Asis manifeft from Sponges; which are a Sub- 
{tance of the fame Nature, and-have a fomewhat like ftru@ure. As 
alfo from Cork, which is but the Pareschyma or Barque of a Tree. I fay 
therefore, that the Parenchyma being fill'd and fwell’d with sap, hath 
thereby a continual Cozatus to dilate it felf; and in the fame degree; 
to prefs together or contrat the eels which it furroundeth. And 
the faid Vefels being cut, their a@ual Contrafion and the Evuption of 
the Sap, do both immediately follow. 

12. §. IT may bealfo noted, That the Trazk or Branch of any Plant 
being cut, it always bleeds at both ends, or upwards and serie 

alike 
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RE 
alike freely. Which, as well as divers other Experiments plainly 
fhews, That in the Sap-Veféls of a Plant, there are no Valves. 

13. §. FROM what we have now above,and elfewhere formerly 
faid, we may alfo underftand the manner of the Ajcent of the Sap. 
As to which, I fay, Férf?, That confidering to what heigth and_plen- 
ty, the Sep fometimes afcends; it is not intelligible, how it fhould 
thus afcend, by virtue of any one Part of a Plant, alones that is 
neither by virtue of the Parenchywa, nor by virtue of the Vefels, 
alone. Not by the Parenchywa alone. For this, as it hath the Na- 
ture of a Sponge or Filtre, to fuck up the Sap; fo likewife, to fuck 
it up but toa certain heigth, as perhaps, about an Inch, or two, and 
no more. 

14. §. Nor by the Vefels alone, for the fame reafon. For all- 
though we fee, that {mall Gla/s-Pipes immerfed in Water, will give 
it an afcent for fome Inches; yet there isacertain period, according 
to the bore of the Pipe, beyond which it will not rife. We mutt 
therefore joyn the Vefels and the Parenchyma both together in this 
Service ; which we may conceive performed by them in the manner 
following. 

15. g. Let A B bethe Vefel of a Plant. Let CED F be the 
Bladders of the Parenchyma, wherewith, as with fo many little céfferns, 
it isfurrounded. I fay then, that the Sap, in the Pipe BA, would, of 
it {elf, rife but a few Inches ; as fuppofe, from DtoL. But the Blad- 
ders DP, which furround it, being {welled up and turgid with Sap, 
do hereby pref upon it; and fo not only a little contratt its bore, 
but alfo transfufe or {train fome Portion of their Sap thereinto: by 
both which means, the Szp will be forced to rife higher therein. And 
the faid Pipe or Vefel being all along furrounded by the like Blad- 
ders, the Sap therein, is {till forced higher and higher: the Bladders 
of the Parenchyma being, asisfaid, fo many Ciflerns of Liquor, which 
transfufe their repeated Supplies throughout the length of the Pipe. 
So that by the fupply and preffure of the Cifferns or Bladders F D, the 
the Sap rifeth to L; bythe Bladders G_L, it rifes to Ms by the 
Bladders N M, it rifes to 1; by the Bladders O I, it rifestoK 5 by the 
Bladders PK, it rifestoE; and fotothe top ofthe Tree. And thus 
far of the Motioz of the Sap. 
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Of the Motion and Courfe of the Aer. 






a NS E NEXT enquiry to be made, is, into the 
cox a \) Motion and Courfe of the Aer. Where this 
Bia We ee™ queltion will firft of all be asked 3 fe. Which way 
RAeeSecy the Aer firlt enters the Plant; whether at the 

Trunk, Leaves, and other Parts above ground ; 
Su) orat the Root > Ianfwer, That it enters in part, 
OM at them all. For the Reception, as well as Extra- 
: milfion whereof, the Pores are fo very large, in 
the Trunks of fome Plants, asin the better fort 
of thick walking Caves, that they are vifible, to a good Eye, with- 
outa Glafs; but with a Glaf, the Cane feems, asif it were ftuck top Tab, 19. 
fall of holes with great Pixs: being fo large, asvery well to refem- 
i the Pores of the Skiz in the end of the Fingers and Ball of the 

land. . 

2. §. Inthe Leaves of Pize, they are likewife through a Glajs, a 
very Elegant Show ; ftanding all moft exa@ly, in ravk and file, 
throughout the length of the Leaves. The Figure whereof fhall be 
given hereafter, when we come to the Anatomy of the Leaf. 

3- §. But although the der enters, in part, at the Trvzkand other 
Parts, efpecially in fome Plants; yet its chief entrance, is at the 
Root. Evenas {ome Parts of Aer, may continually pafs into the Body 
and Blood, by the Habit, or Pores of the Skins but the chief entrance 
hereof, is at the Mouth. And what the Adonth is, to an Avimal 5 that 
the Root isto a Plant. ; : 

4. §. Again,if the chief entrance of the Aer,were at the Trunk; then; 
before it could be mixed with the sap in the Root, it muft defcend ; 
and {o move not only contrary to its own Nature, but likewife in a 
contrary Courfe to the Sap, throughout the Plaxt. Whereas, by its 
Reception at the Root, and {o its Tranfition from thence ; it hath a more 
natural and eafie motion of Afcent. For while the sap afcends, that 
the Aer, in the fame Plazt, fhould continually defcend, cannot reafo« 
nably be fuppofed. 3 

5. §. The fame is further argued, Fromi the fewnefs and {mall- 
nefs of the Diametral Portions in the Trunk in comparifon with thofe 
in the Root. In which Nature hath plainly defigned the fame, for the 
Separation of the Aer from the Sap,after they are both together received 
thereinto. So that the Reception and Courfe of the Aer, is made on this 
manner following. 

6. § THE Aer beinga springy Body, it infinuates into all the 
Holes and Cranies of the Earth; and {o is plentifully mixed therewith. 
Whereupon, asthe Sap enters the Roct, more or lefs Aer {till intrudes 
it felf together withit. The Liguid Portion of the sap, fwells and 
fills up the Succulent Parts of the Barque. The Aery Part, is, as was 
faid; feparated from the Liquid, into the Diarsetral Portions, Which 
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Tab. 28. 
29. 
22. 


25. 


Tab. 17. 
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running from the Barque towards the Centre of the Root, and fo paf- 
fing along betwixt the Aer-Veffels ; do hereby convey the Aery Part 
of the Sup from the Burque, into the fame. 

7. g. Being thus received into the Aer-Vefels, and the Reception 
thereof, by the fame means continueds it is by them advanced into 
the Truvk, In which advance, it is again, more or lefs, disburfed in- 
to all the Parts of the Trunk, as it goes. Partly, inwards to the Pith. 
From whence, the Pith is always, at length, filled with Aer. Partly, 
into the Infertions ; by which it is conveyed outward into the Bargque. 
Wherein, it is in fome part, transfufed through the Sap: and fo the 
reft, with part of the Sap) remitted, in perfpirations, back again in- 
to the Aer. 

8. §. So that, whereas the Diametral Portions in the Root, do 
ferve toconvey the Aer from the Sap in the Bargue, into the Aer- 
Veffels, in the Wood: on the ‘contrary, the Inféertions here in the 
Trunk, ferve to convey the Aer from the Aer-Feffels in the Wood, into 
the Sap, in the Barque. Wherefore, asthe Aer-Veffels advance the Aer, 
or the Aery Part ofthe Sap, and fo convey it by the /ength of the Trunks 
fo the Ixfertions filter it, and convey it by the breadth. 

. AND that the Ixfertions have this Office or Subfervience 
unto both Kinds of Vefféls; doth yet further appear, if we confider, 
That the Aer-Vefféls are always fo poftured, as to touch upon the faid 
Infertions, or'at leaft to ftand very near them. For either they are 
large, and fo do frequently touch upon them on both fides; as in 
Ela, Afh, Walleut, &c. Orifthey are {mall 5 then they either run 
along in even lines collateral and oftentimes contiguous with the faid 
Infertions, asin Holly: or at leaft, are reciprocally, fome on one fide, 
and fome on another, inclined to thems; asin Apple. By all which 
means, the Aer is more readily conveyed from the Vefels into the In- 
Jertions. 

ro. g. _ A further evidence hereof is this, That generally, the big- 
ger and the more numerous the Aer-Veffels be; the bigger, or at leaft, 
the more numerous alfo are the Ixfértions : Efpecially, if the compa- 
rifon be made (as in all other cafes it ought to be, as well as here } 
betwixt the feveral species of the fame Kiud. So Corin, which hath 
{mall Aer-Veffels, hath alfo very fmall Infertions. But the Vine, hath 
both very large: and fo for others. 

11. Wherefore, the Infertions minifter betwixt the Acr-Veffels, and 
the Suecferous 5 inthe fame manner, as the Veficule of the Lugs, do 
betwixt the Bronchie and the Arteries. That is to fay, as in an Avimal, 
the Bronchie depofite the Aer into the Veficule of the Lungs ; which 
adminifter it to the Arteries: fo ina Plant, the Aer-Veffels depofit the 
Aer into the Infertions, that isinto the Veficule of the Infertions ; by 
which it is gradually fvtred off into the Barque and the Sap-Veffels 
therein. 
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C HAP TH, 


Of the Structure of the Parts. 


THIRD enquiry, is into the Generation and 
Strudure of Parts. The manner whereof I have 


























feemeth to be proved, by the eafy slipping of the Barque of Willow, 
and moft other Trees, when full of Sap, from the Wood, 

2. §. But, notwithf{tanding this, they are as truly continuous, as 
the skin of the Body is with the Flefh: fc. by means of the Parenchy- 
mas, which is one entire Body, running from the Barque into the Wood, 
and fo uniting both together; as ina Brazch of Vine or Corin-Tree, 
when the Barqve is {tripped off, is apparent 5 the Spaces between the 
feveral Parts of the Wood, being filled up with the Parenchymous, infer- 
ted from the Barque. 

3. g. Now the reafon why the Bargue neverthelefs flips fo eafily 
from the Wood, is plain, viz. Becaufe moft of the young Veffels and Pa- 
venchymous Parts, are there every year fucceflively formed 5 that is, be- 
twixt the Wood and Barque : where the faid Parts newly formed, are 
as tender, as the tendereft Ve/éls in Animals. And we may imagine, 
how eafie it were at once to tear or break a thoufand Veffels or Fibres 
of an Ezbrio, of a Womb or Egg. 

4. §. THE fame Pefels of the Barque being always braced, and 
gradually falling off, together with the Parexchywa, into the utmoft 
Rind : Hence it is, that the Barques of many Trees, are asit were, lat- 744-19 
ticed with feveral Cracks of divers Sizes,and fometimes in the Figure of 
Rombs: the faid Fiffures veprefenting the. Poftion and Traé of the 
Veffels in their Braces. Hence alfo it is, that the Barque of fome Trees, 
as of Corin, Cherry, &c. falleth off in Rings, fc. becaufe the Sap-Veffels 
are pofited in the fame manner in the Barque. 

5. §. The Sap-Yeffls, as they are generated at the inner Verge of 
the Barque : fo likewife, in a {mall quantity, at the utmoft Verge of the 
Pith. Thefe being not only fed with a more vigorous Sap, but with 
great caution, fecured within the Wood, for the propagation of the 
fucceeding Buds. 

6. §. Hence alfo it is, that is, by the annual accretion of thefe ‘ 
Veffels,chat the Pith is fometimes lefs in the Trunk, than in the Branches; Tab. 18; 
and lefg in the elder Branches, than in the youugers and fometimes ‘tis 
allmoft wholly filled up, By which means, asthe Brawches carry every 
year a greater burthen; fothey become ftill more fturdy the better to 
fupport it. 

7. g§ SOMETIMES alfothe Pith breaks and fhrinks up, thus 
making the Trak a Pipe. The caufe whereof, is either the Largene/s 

f£ its Pores; or the Thinnefs of the Sides ae faid Pores; upon oa 
d which 


Tab. 19; 











































































































































































































































































































































































































































































































The Vegetation Book TIL 








which accounts, the Pith doth more eafilytear, and upon tearing 
fhrink up, and fo become hollow: as in Cichory, Lamplana, Sonchus, 
Leafél, Brownwort, and others; wherein the Pores of the Pith are 
Large, and the Sides of the Pores, Thix. Whereas, upon contrary ac- 
counts, the Piths of moft Trees, remain perpetually entire. 

8. §. THE Reafon why Plants aremade thus to become hollow, 
is partly, for the ripening of the Fruit or Seed which is the better ef- 
fected by a more plentiful fupply of Aer continually-received into their 
hollow Truzks. For by means of that Aer, part of the Sap, isdryed up, 
and the remaining part of it made warmer, and fo fooner matured, 

9. §. Partly, for the better determining the due Age of the Plant. 
Hence it is, that the greater part of Azwual Trunks, are hollow: the 
4er contained in that hollow, drying up the Sap, and fhrinking up the 
Sap-Veffels {o far, as to hinder the free motion of the Sap therein 5 from 
whence the Plant muft needs perifh. So that as the’ Content of the 
Aer-Veffels, is a kind of Vegetable Aer, whofe Office isto Attenuate, and 


. Ferment the Fuyces of Plants: fo the Content of thefe Cavities, cometh 


hearer to amore common Aer, defigned chiefly, fo foon as it is conve- 
nient, to dry them up. 

to. §. AGAIN, asto the Aer-Veffels, divers queftions may be 
asked. As how it comes to pafs, that they are generally lefs in the 
Trunk of the fame Plant, than in the Root 2 The Caufe whereof is, 
that here in the Trw#k they are more under the power of the Aer; 
both that which entreth in at the Tra#k , and that which of its own 
Nature afcendeth up into it’from the Root. For the Aer, as we have 
elfewhere faid,is the Mould of the Aer-Veféls s to whofe crooked or at 
leaft, Acid Parts, the saline,and other Principles concurring to their ge- 
neration, do conform. ‘To which they do beft, the fmaller they are - 
the Fibres of the larger Aer-Veffels making greater Circles, and fo coming 
nearer to a right Line, anfwerable to the Figure of the Particles, not of 
the Aerial, but of the Salve Principle. 

11. §. Wherefore as the Aer-Veffels may be obferved ftill to be dila- 
ted or widened towards the lower parts of the Root; the Aerial Princi- 
ple being there lef§ predominant, and the Szlize more: So towards the 
upper part of the Trwnk , to be contracted or grow finallers the Aerial 
Principle being here more predominant, and the Saline lefs. 

12. §. FOR the fame caufe it may be obferved, That the Aer-Ve/féls 
of the Second years Growth, and the feveral years fucceeding, are ufu- 
ally nearer of one Size, than thofe of the Second and Firfts all being 
under a lefs power of the Aer, than the Firft. For the firft year the 
Pith being full of Liquor, the Aer-Vefféls themfelves, are the only Repo- 
fitories of the Aer. Whereagafterithe firft year, the Pith becoming dry, 
or another great Repofitory for the Aer s the Aer-Veffeles are henceforth 
filled with a moifter or more Vaporows and Saline Aer, and fo made to 
grow Wider. 

13. §. Hence the very Size of the Pith, hath much influence upon 
the Aer-Veffels, and the mannet of Nutrition, and the Generation of Li- 
quors in Plants. 

14. §. BUT for the moft part, the Aer-Vejels are fomewhat, 
more or lefs,amplified in every new. Annual Ring sor at lea{t toa certain 
number of years. Probably, becaufé in the elder Branches, the Spiral 
Fibres, of which the Vefels confift, are more bulky; and fo make a 
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Veffel of a wider, asa more agreeable bore. Nature obtaining here- 
by, that the Quantity of er, fhall always be anfwerable to the 
Growthof the Plant, or at leaft, be fufficient to maintain its Vegetable 
Life and Vigour. 

15. §. And therefore, as is above hinted, it &ems likely, That after 
a certain number of years, the Aer-Veféls are no longer amplified,but 
ftand at a {tay, and perhaps may grow {maller, according asthe Tree is 
lefS or more Longeves and that after this period, it is fome way or other 
in its Declining State, 

16. §. LASTLY, fromthe Content and Governing Principle of 
the Aer-Vefféls, the Time, when they begin every year to be formed, or 
toappear, is always Jater 5 at leaft with refpeét to the Jeafow of the 
Tree. So that whereas the Sap-Vefféls begin to be formed in Spring : 
thefe, not till the latter end of Summer, or there about; at leaft not 
tll about that time to appear, That is, when the Sap begins’to de- 
creafe, and to grow more Aery; and fo more fit matter for the Genes 
ratton of the faid Aer-Veffels, 
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Of the Generation of Liquors. 






een! P ON the Strudfure and Formation of the Parts, de 










s yy?) Ge, pendeth the Gereration of Liquors, as was lately in- 
SB By timated. The wannver whereof Ihave formerly 
ee ? oH thewed, in difcourfing of the Root. Yet fome things 

AY, 












acy a) Ae) $ {fhall here further explicate. And Firft, what we 
Us Dae t i have formerly afferted, fc. That the concurrence of 


the Veffels of a Plant, are Vifcers drawn out at length, 
£4 4. §&: 
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3. ¢ AGAIN, asthe fpecifying of the Sap dependeth chiefly on 
the {pecial Nuture of the Parts:-fo partly, upon the Stradéure of the 
Whole, ‘hereby every Part is {till better accomodated with its own 
Jayce. ‘Thus the Aer-Vefféls are neceflary, not only and_barely for:a 
fupply of Aer s but alfoby their Nwwber, Size, and Pofition to adjujt 
the quantity of that der, to the government of Nutrition, and the Ge- 
neration of the Specifick Liquors of every Plant. Whichis evident 
from hence, in that they do not follow the Size of the Plants but ate 
great and many, in fome fimall Plats; and {mall and few, in fome 
othersthat are large. So Vines, and Corn, as we have formerly ob- 
ferved, have proportionably a great number of Aer-Veffels, and thofe 
very large. By which means the Sap is attenuated and els Oyly, and 
more copioufly impregnated witha Subtle, Volatile and Winy Spirit. 

4. §. For the fame reafon, the Stak of Maze or of Indian Wheat, 
which when it is Gree yieldetha very {weet Fuyces and the Canes, 
whereof Sugar ( which aboundeth with a volatile and inflammable spi- 
rit ) is made 5 thefe, I fay, obtain the like over proportion of Aer- 
Veffels, to what we fee in moft other. Plants. Hence alfo it is, that 
none of the {aid Plants have any confiderable Barque5 that fo the at- 
tenuating and fubtilizing Aer, may have a more eafie and plentiful ad- 
miffion at the Tramk alte. For which reafon likewife the Pores of 
the Skin of fome Canes are, as hath been faid, remarkably wide. 

5. §. Hence alfo it is obfervable, that of the fame Species or Kin- 
dred, thofe Plants which have themoft, and efpecially the largeft Aer- 
Vefféls, have alfo the greate{t abundance either of a fmect, or of a wi- 
ny Liquor. So in Apples they are larger than in Crab; In Warden, 
larger than in Qnince 5 and in Pear-Tree, larger than in Warden. So 
alfo in Corin, larger than in Gooféberrey; and in Vine, larger than in 
Corin: and fo in others. 

6. § AND asthe Aer-Veffels, by their Multitude and Largenefs, 
are accommodated to the better making of a Wiy Sap ; fo by their few- 
nefs and fmallnefs, of an Oylie. As is remarkably feen in Fir, and 
other Refiviferous Trees: thefe having, if not the fmalleff, yet the 
feweft. Aer-Veffels of all other Trees. ‘ 

7. § IF itbeasked, how a Plant comes to have any Oy! at all in, 
any Part? Since we fee, that the Sap by whichthe Root is fed, feem-’ 
eth to be nothing elfe but Water: and that many Plants which yield a 
great deal of ffillatitious Oyl, as Mint, Rue, and others, will yet grow 
in Water: Lfay, if it be enquired how this Water, is made Wine or Oyl? 
Lanfwer, that thereis no fuch matter. But that the Oy/, and all other 
Vegetable Principles are aCtually exiftent in, and mixed per minima, 
though in an extraordinary fmall proportion, with the Water. Even 
as we fee the diftilled Waters of Anise Seeds, Penyroyal, and the like 
to be impregnated with their own Oyls, which give the Tafte and Smell 
to fuch Waters. 

8. §. Wherefore,as a certain quantity of any Salt may be diflolved 
in Water ; beyond which, it will not mix therewith, but remains un- 
der its own Form: So is there a certain proportion of Oy/, though far 
lefs, which may alfo be perfectly mixed with Water; and is certainly 
fo, more or lefs, with all the Water in the world. But if that propor- 
tion, or degree of impregnation be once exceeded; the particles of 
Oy! do then, and not till then, gather intoa body, and appear under 
their own Forv. 9. g. 
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9. §. I fay therefore, that all kinds of Vegetable Principles, are 
either in or together with the Water, with lef difference firft received 
into a Plant. But when they are once therein 3 they.are then fépara- 
ted, that isto fay, filtred, {ome from others, in very different Propor- 
tions and Conjunéfions by the feveral Parts 5 the Watery by one Part, the 
Aery by another, the Oyly by another, and fothe reft: and fo every 
Part is the Receptacle of a Liquor, become peculiar, not by any Trans- 
formation, but only the Percolation of Parts out of the common Mafi 
or Stock of Sap. And fo all thofe parts of the Sap, which are fuper- 
flous to any kind of Plant, are at the fame time, difcharged back by 
Perfpirations, into the Aer. 

10. §. AND, that Nature, inthe various Percolations and Sepa- 

tions of the Sap, may {till the better anfwer her end; hence, it is, that 
fhe carefully feeth, not only to the fpecial Nature and Proportion of 
the Organs, by which fhe doth her work 5 but likewife to their very 
Pofttion. Thus it is obfervable, That whereas the Lympheduds, which 
carry a more Watery Liquor, are {till placed on the inner Verge of the 
Barque, next tothe Aer-Veffels ; the Laéiferous and Refiniferous Veffels 
of Plants, to whofe Oylie Liquor a.mixture of much Aer is incongru- 
ous ; do ufually ftand, neither on the inner, nor the outer verge of the 
Barque; but in the widle. By which means, they are at the greateft 
diftance, and fo moft fecure, from the Aer; either that which enters 
the Barque at the Circumference, or from the Wood and Pith. 
_ 11. 4. AND becaufe the Refizous Liquors of Plants are more 
Oily, than their Milky; their fecurity therefore, from the approach 
’ of the Aer, is yet further contrived. Inthat in Pive, and other Re- 
fivons Trees, the Diametral Infertions are never found 3 or at leaft, not 
viftble: which yet in other Trees, are confpicuous , being thofe Parts, 
whofe office it is) to introduce the Aer from the Aer-Vefels into the 
Barque. 

a gs. AGAIN, the Milky Liquors of Plants being thinner than 
the Refizous, and having a confiderable quantity of Water mixed with 
their Oyl; hence it is, that in Milky Plants, as in Rhws, there are a 
greater number of Lympheduits; and thofe ftanding nearer to the 
Milky Vefféls, than they do in Pive and the like; to the Refimous. By 
which means they are better fitted to affufe their Aqueous Parts more 
plentifully to the faid Milky Liquor. 

13. §. FROM the Mixture of Watery Parts withthe Oylie; it 
comes to pafs, that whereas all Lympha's, Mucilages, and Rofins are 
tranfparent 5 the Aque-oleous Liquors of Plants are Milky or white. 
or otherwife Opacous. For the fame thing is the caufe of the white- 
nefs of Vegetable, as of Animal-Milk : that isto fay, a more copious 
mixture of Watery and Oily Parts per minima, or intooneBody. For 
even the Serons and Oylie Parts of Animal Milk, when throughly 
feparated one from the other,they become very tranfparent. So the Siz/- 
latitious Oyl of Anife Seeds, is moft tranfparent and lipid, even as Wa- 
ter it felf: yet there is a known fort of White Anife-seed Water; asit is 
commonly called: that it isto fay, wherein the Oy/, in diftillation, 
arifeth and is mixed more plentifully with the Water. And the Wa- 
ter, whercin the ftillatitious Oy! of any Vegetable is diffolved, becomes (2) See thie 
a perfe&t white Milk 5 as in this Honourable and Learned Prefence, I Difcourfe 
have formerly had occafion to fhew the Experiment. (2) of Mixturé 

14. 
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14. § AND that the Milky Liquors of all Vegetables whatfoever, 
are more Oylie than their Lywapha’s, is moft certain. For all thof Gums, 
which diffolve either in Oyl or in Water, as Galbanum, and the like, 
are originally the Milky ‘fuyces of Plants. And if you take the Milk 
of any Plant, as for inftance, the Milk of common Sumach, or of 
any afte, Bitter, Aftringent, Hot, Cold, or any other whatfoever 5 
and having well dryed it, and then fired it at a candle 5 it will there- 
upon burn with a very bright and durable flame, even like that of 
Tar or Turpentine it felf. 

15. §. FROM what hath been faid, we may likewife gather 
the moft genuine import of the word Gua, and the diftinétion there- 
of both from a Rofiz anda Mucilage. Firlt, a Roffv, is originally a 
Turpentine, or Aczdoleons Liquor, having an exceeding {mall quantity 
of Watery Parts mixed therewith 5 and which, for that reafon, will 
not be diffolved in Water, but only in Oy, Of this kind are Maffick , 
Benzoine, Taccamahacca, and divers others, commonly, in our Bils to A- 
pothecaries, called Gums. Yet in ftriét {peaking they are all fo many . 
Rofins. 

He g. Secondly, a Gum, and every Oylie Gum, is originally a 
Milky Liquor, having ‘a greater quantity of Water mixed with its 
Oyly Parts; and which forthat reafon, will be made to diffolve ei- 
ther in Water or Oyl. Of thiskind are Sagapen, Opopanax, Ammoniac, 
and others, : 

17. §. Thethird fort of Gum, is that which is Uvoylie, and which 
therefore diffolveth only in Water, as Gum-arabich , the Gum of 
Cherry-Tree, and others fuch like. This Gum, though commonly fo 
called, yet is properly but a dryed Mucilage: being originally nothing 
elfebut the Mucélaginous Lympha ifluing from the Veffels of the Trec.’ 
In like manner, as it doth from Cumfry, Mallow, and divers other 
Plants: and even from the Cuewmer. ‘The Vefféls whereof, upon cut- 
ting crofs, yield a Lympha, which is plainly Mucilaginons, and which 
being well dryed, at length becomes a kind of Gum, or rather a 
hardened Mucilage. In like manner, the Gums of Plum-tree, Cherry- 
tree and the like, are nothing elfe but dryed Mucilages. Or, if we will 
take the word inits wideft fenfe, then all Gus are originally, either 
a Terebiwth, or a Milk, or a Mucilage. 

18. §. I have likewife made divers Obfervations of the Tu/#s, 
Smells, and Colours of Plants, and of their Contents, fince thofe I lat 
publifhed: and that both for the finding out the true Czu/és of their 
Generation, and alfo the applying of them unto Medical and other 
Ofes. Of which hereafter. 
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Of the Figuration of Trunks. 





becomes a Shrub. : 

2. §. BUT if the faid Aer-Vefels are very large, they will not 
yield fo eafily to fhoot out collaterally 5 and fo the Truzk grows up 
taller and more entire:as in Ozk, Wallaut, Elvz,8c. wherein they are 
exceeding large,is feen.Hence alfo the Vixe,if fupported,willgrow to a 
prodigious length. And Hops and Bryony,are fome of the talleft,amongft 
all Azwual Growths: the Aer-Veffels of all which, are very large. Whereas 
Borage, and many other like Plats, although the Pores of their Paren= 
chyma, are vaftly wide,and filled with Sap 5 yet becaufe their Aer-Veffels 
are fmall, they are therefore but Dwarf:Plants. Wherefore the tall- 
nefs or advancement of a Plant or Tree, dependeth not upon the Plenty 
of Sap, how great foever, but on the Largenefi of the Aer-Veffels. 

3. §. AGAIN, as a Plant or Tree grows either Shrubby, or Tall 
and Evtire, according to the Size of the faid Veeéls: {fo from their 
Pofition, doth it grow Slender or Thick, So, where they keep more 
within the compafs of a Ring, as in E/w, and Afh, the Tree, in pro- 
portion, uftially grows taller, and lefs thick. But where the faid 
Veffels ave fpread more abroad, and efpecially are poftured in Rays,as 
they arein Oak, the Tree grows very thick. Becaufe the faid Veffels thus 
ftanding all along nearer to the Infertions, there is a more ready and 
copious paflage of the Aer out of the one into the other; and fo the 
Diametral growth of the Wood is more promoted. 

4. §. LASTLY, from the fame general caufe it is, Phat the Travks of 
Vegetables are either Round or Angular. Thole of all Trees are 
Round. Becaufe the Barque, being here thicker, and the Aer-Ve/fels 
bound up witha greater quantity of Wood 5 the Aer hath not futtici- 
ent power to move them, and the Barque with them, into thofe various 
Pofitions or Figurations, asthe Trunks of Herbs do yield to. 

5. §. Yetthe caufe of the various fhapes of the Trunk, is not the 
Ae? alories but partly, the Przvciples of the Plaats themfelves, in con- 
juction therewith 5 according to the predominton whereof, and chiefly 
of fome certain kind of Salt or Salts, as 1 fhall hereafter (2) more 1) BAP. 
particularly explicate) the Truk is Square, Triangular, Pentangular, CE) a 


ret 
or otherwife Figured. And thus much in general of the Figuration Cee, 


of Trunks; 
GE Aer: 
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CHA Piso VL 
Of the Motions of Trunks. 


% HE Motions alfo of Truzxks are various. Princi- 

pally Fours fc. Afcending, Defcending, Horizontal, 
and Spiral. Thecaufe of the Afcent of a Plant, isa 
certain Maguetick Corre/pendence betwixt the Aer and 
the Aer-Veffels of a Plant; the Motion and Tendency 
whereof, the whole Plant follows. _ This I have af 

i, ferted, and I think, clearly demonftrated in my 
Firft and Second Wavks of the Avatomy of Plants. 1 will here add 
this plain Experiment. 

2. §. Take a Box of Moulds, with a hole bored in the bottom, 
wide enough to admit the Stalk ofa Plavt, and fet it upon ftilts half 
a yard or more above ground. ‘Then lodg in the Mould fome Plant, 
for Example a Beav, in fuch fort, that the Rost of the Bean ftanding 
in the Moulds may poynt upwards, the stalk towards the ground. 
As the Plant grows, it will follow, that at length the stalk will rife 
upward, and the Root, on the contrary, arch it felf downward. Which 
evidently fhews, That it is not fufficient, that the Root hath Earth to 
fhoot into, or that its Motiox is only an Appetite of being therein 
lodged, which way foever that be: but that its nature. is, though 
within the Earth already, yet to change its Pofition, and to move Down- 
wards, And fo likewife of the Trawk, that it rifes,when a Seed {prouts, 
out of the Ground, not meerly becaufe it hath an Appetite of being 
in the open Aer 5 for in this Experiment it is fo already; yet now makes 
a new Motiox upwards. 

3. §. BUT although the Natural Motion of the Trunk be to 
Afcend 5 yet is it forced oftentimes to Defcend. For the Trunk-Roots 
growing out of fome Plants near the ground, and fhrinking thereinto, 
like fo many Ropes, do pluck the Zrwxk annually lower and lower 
into the ground together with them; as may be feen in Scrophularia, 
Facobea, and many other Plants. 

4. §. IF thefe T7wzk-Roots break out only about the bottove of the 
Trunk, asin the aforefaid Plants, then the Trunk gradually Defcends 
into the Earth, andis turned into a Root, But if itbe very flender, and 
the Trunk-Roots break forth all along it, then it Creeps horizontally 5 
the faid Roots tethering it, as it trails along, to the ground ; as instraw- 
berry, Cinguefoyl, Mint, Scordium, &c. 

5. g. AS totheir Spiral Motion, it is to be noted; That the Wood 
of all Convolvula’s or Winders, ftands more clofe and round together in 
or near the Center, thereby making a round, and flender Truzk. To 
the end, it may be more tratable, to the power of the external Motor, 
He ever that bes and alfo more fecure from breaking by its winding 

otion. » 
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6, §.. Wherefore, Convolvula's do not wind by any peculiar -Na= 
ture or Genius, which other Truvks have not; but becaule their Parts 
are difpofed fo, as to render them more {equaceous to the external 
Motor. Even as the Clafpers of a Vine, having the like Strudfure, have 
alfo a Motion of Convolution : whereasthe Branches themfelves upon a 
contrary account, move in a ftraight Line. 

7. §. The Convolution of Plants,hath been obferved only in thofe that 
Climb. But it feems probable, that many others do alfo. minds. in 
which, the main Stalk, is as the Axis to the Branches round about. Ofp , p 
which number, I conceive, are all thofe whofe Roots are. twifted 5 a Ch Suen 
Motion we obferved in fpeaking of the Root. . Whether it be fo, or” * 
not the Experiment may eafily be made by tying.a Thyed upon any of 
the Branches 5 fetting down the refpeé it then hath to any Quarter in 
the Heavens : for, if it fhall appear in two or three Months, to have 
changed its Situation towards fome other Quarter 5 it is a certain proof 
hereof. And that hereby the Roots of many Plants become twifted 5 
the Motiox beginning in the Stalk, and ending at the bottom of the 
Root, which ftands always fixed in the fame place. 

8. §. The Convolution of Trunks, is made not one; but divers ways 5 
fome moving by South from Eaft to Weft 5 and others fromWef? to Eaft. 
Wherefore it feemeth, that as the Efficient Caufe of Convolution, is not 
within the Plant, but external: fo alfo, that it isnot Ove,but that there 
are Two Great Efficients of this Motion; fe. the Suz and the Asoon. 
Some winding together with the Suz, in its Diurnal Motion, ( or, if the 
the Earth moves, then, Inclining to the Su) by South from Eaf to 
Weft. i others winding with the A4Zoon; in its Monthly Motion, from 
weft to Eaft. 

f $. i pofiibly, may alfo be one fen/ible way of diftinguifhing 
betwixt Solar; and Luzar Plats, Thus far, in genetal, of the Motions 
of Trunks. 





CG Hieks Vali 


Of the Nature of Timber of Trunks, as they 
ferve for Mechanick Ufe: 


@H1E laft thing I purpofed to {peak of, is; Thole 
feveral Qualities of Timber or of Trunks, by which 
they are fitted for Mechanical Uje. As Harduefi; 
“ Sofineli, Fafinefs, Clevefomenefs, Toughness, Brittle- 
nefs, Durablenefs, or any of the fame Qualities 
4, compounded, The Vifible Caufés whereof are ob- 
iS * fervable, Partly, in the Struéfure of the feveral 
Parts fe. the Infertions; sap-Veffels and Aer-Veffels sas to the Nun- 
ber, Size, or Pofition of any of them. And partly, in the Nature of 
the Parts ; I mean {uch as is wanifeft to fenfe. According to our clear 
and diftin& obferving of all which Caufes, we may underftand, 
Wherefore any Wood is made ufe of for any certain purpofe. And 
alfo; wherein fitly to apply it tofurther Ofe. In order to which; 2 
Aa compleat 
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compleat Hiftory of the Mechanical Uses of Vegetables would very 
much conduce. I hall for the prefent give fome Lxftances. 

2.§. AS: First, fome Woods are foft, as Deal, and sallow. Yet from 
different Caufes. Deal, from the great Porofity of the Wood it felf, 
or the large Pores amongft the Sap-Vefels. But Sallow, from the great 
number of Aer-Veffels fpread all over it. And therefore, though they 
are both foft, yet will not ferve for the fame purpofes; Szllow being 
well wrought upon, ‘which way foever you cut it: but Deal, efpeci- 
ally the white Deal, if it be cut crofs, it tears, and will never polifh 
or work finooth. : 

3. §. Again, in sallow, by the equal {preading of the Aer-Ve(fels, 
the. Softzefs is equal or alike in all Parts. For which caufe it maketh 
an excellent Coal for Painters Scribets. Becaufe it doth not only make 
alight Stroak, but every where certaiz 5 and fo doth not difturb the 
even Moztiou of the Hand. For the fame caufe, shoomakers alfo make 
ufe of it for their Carving-boards. Becaufe being every where equally 
foft, it turns not the edge of their Kives, Which Deal would pre- 
fently do 5 becaufe though very foft in fome places, yet in others ‘its 
hard that is to fay, on the inner Verge of every annual Ring of Wood, 
where the old sap-Vefels grow much more compatt and clofe together. 

4. §. AGAIN, fome Woods are oft, but not fast; others are 
both, as Linn: its Softnefs, depending on the numeroufnels and equal 
fpreading of the Aer-Veffels = its Fafizefs, on the clofenefs of the true 
Wood, and the fhortnefs, and fmallnefs of the Ivfertions. For which 
caufe, it is of excellent ufe for many purpofess and particularly, for 
fwall Sculptures fach as may fometimes be feen for the Frames of 
Looking-Glaffes, or of {maller Pictures in Water-Colours. 

5. § SOME Woods, again, are faft, and hard, as Elm. Its 
harduefs. depending upon the clofenefs of the Wood. Its fuftnefs, 
Partly, wpon the fame caufe; and partly, on the fmalnefs of the Ixfer= 
tions 5 as alfo on the fewnefs of the Aer-Feffels in proportion with the 
Woods and on the thwart and crofs Pofition of many of them. Hence it 
is, that Elm, of all others, isthe moft Crofs-grain’d Timber ; that is, 
cleaveth fo unevenly, to and fro, according to the crofs Pofitioz of the 
faid Vefels. 

6. §. Hence alfo it cleaveth the moft Difficultl, Even then, 
when it is without any Kvots. For which reafon it is always ufed, 
as beft for the Hub of a great Wheel. As alfo for Water-Pipes,and for 
Pumps. Not becaufe it is the moft durable Wood; but becaufe it 
will not fplit or crack, either in the working, or afterwards. For 
the very fame reafon, it is ufed for Coffins; that is, becaufe, it will 
not /plit in working: not becaufe it will endure longeft under ground ; 
for Pales are always made of Oak. So alfo the Ladles and Soles of a 
Mill-wheel are always made of El; as alfo the Keel ofa Boat, fe. left 
they fhould /plt: but the other Parts are made of Oak. 

7. §. It may here alfobe noted, That the Plavks commonly called 
Greaning-Boards, \ately expofed, as a kind of Prodigy, to the view 
and hearing of many People, were of Elw. The Acr-Veffels of this 
Wood, being, though not more numerous, yet more ample, than in 
any other T#mber, So that upon the application of the Red-hor-Iron, 
as was ufual, and thereby the Raréfucfion of the Aer and Watery Parts 
in the Tiber 5 every Veffel became, as it were a little Wind-Pipe for 

their 
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their Expiration. And asa great many Drops falling together in a fhowr 
of Rain; fo.a great many of thefe Pipes playing together, might make 
a kind of big or groaning noyfe. 

8. §. AS Elm, of all Woods, is one of the fifteff 5 So, on the 
contrary, of all hard Woods, Oak is the molt Cleavefome, or fplitteth 
the moft eafily. ‘The caufe whereof is, partly, the Largeneft of the 
Infértions 5 and. partly, the Diametral or Radiated Polition of moft of 
the Aer-seffels: wpon both which accounts, wherever a crack is once 
begun, ‘tis eafily continued throughout the Diameter of the Trvwk., 

9. § AGAIN, fome Woods are hard, feft, and tough. So is 
Afh, andefpecially Beech. Hard and faft, from fome of the fame Cau- 
fes, as El. Tough not from the struéfure, but from the Nature of the 
Parts 5, whofe Principles are united ina more exact proportion. Where- 
fore London-Cars have the Rings of their Wheels of Beech 3 becaufe it 
tears more difficulty than even Ajhit felf. Whence alfo for large Screws, 
there is no. Wood like it. But for Small Screws, of about an Ixch Diame- 
ter, Birch isthe belt; as being, though not fo hard, yet more tough. 

10. § THE more Brittle a Wood is, tis likewife ufually the more 
durable. So Oak, which, with refpect to its harduefs, is not a tough, but 
very brittle Wood,. is almoft as durableas any. Whereas Beech, Birch, 
and the like, although very tough; yet for Duration, are of no fervice 5 
for there.are no Woods will rot fooner : and therefore, though {trong 
enough, yet unfit tomake any Standing Parts of Building, or of Fur- 
niture ; efpecially in wet and moift places. Becaufe, thefe Woods, 
having a lefs proportion of Oyl, than there is in Ozk 5 they are apter 
to imbibe the moifture even of a dawk Aer; by which moifture, they 
either Rot, or breed Werms, which deftroy them, 

11. §. HENCE) it is, that what we call the Heart of Tin- 
ber, as it! is more brittle, fo alfo more durables fc. Becaufé more 
Oylie. So that which is called the sap of Oak, is much more tovgh than 
the Heart, although the Heart be more durable. That is to fay, the 
olderthe Wood is, the Watery Parts are the more evapourated, whilft 
the Oyize (till remaine, asa kind of Timéure or Extra in the Wood. 
Even as we fee, that the older Seeds of any one Kind, are more Oy- 
He thanthofe that are green and young. So that the Oyle or Rofizous 
Parts of the Sap, are a kind of Ezbalming to the Heart, or older Part 
of a Tree, fecuring it from the deftrudtive impreffions of the Aer, For 
which Caufé it is, that Oak, Tew, Cocus, Guajacum, &c. which are 
Oylie. Woods, have always much Heart, whereas Birch, Alder, Beech, 
Maple, which are very Unxoylie, have never any Heart. 

12. §. FROM hencelikewife we may underftand the Caufe of 
the Toughnefs of Flax « what we call Flax, being only the sap-Vefels, 
or Ligwous Fibres of the Bargue. And generally, the Bargue of any 
Tree, as of Willow (whereof are ufually made a fort of Ropes) is 
very tough. The Veffels being here younger, and lefs Oy/e than in the 
Wood. Solikewife Hemp, is nothing elfe but the sap-Vefels of the 
Barque of the Plant fo called. And Scotch-Cloath, is only the Houje- 
wifery of the fame Parts of the Barque of Nettle, 

13. §. WHENCE itis very probable, that’ there are many 
other Plants, as well as the above named, whereof. might be made 
good Tow. And of fome, efpcially in fome refpeds, better than of 
Flax ifelf Becaufe that even Hemp, although it will not ieee {fo 
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fine a Staple, as Flax (for all our fine Hollands are made of Flax ) yet 
Flax, which is but of the fame finenefs as Hemp, will never, by all the 
Art yet known, be made fo white as Hemp is made. The Qualities 
therefore of the beft Tow, that can be in Nature, are that the Staple 
be long, feall, tongh, and white. So that if in the Bargue of any 
Plant, wecan find thefe Qualities, or any of them, to excell; we may 
be fure, it will be of better ufe, in fome refpedts, for the making of 
Cloath, or other purpofe, than Flax it felf. 

14. §. I WILL conclude with one Instance more, and that is 
as to Grafting. The good and happy fuccefs whereof, doth certainly 
depend upon the fuitablenefs or refpondence betwixt the feveral Parts 
of the Stock and Cyon; asthe Barque, Wood, and Pith; and that both 
as to the Number, Size, and Pofition of the {aid Parts,and of: their feve- 
ral Pores or Veffels : according to the degrees whereof, the Conjunéfi- 
on (ceteris paribus) will be more or lefs profperous. So that of all 
fuch Conjuniiions as are found to be apt and taking, and which fome 
have learned not without long Practice and Experience; another, on- 
ly by comparing the Branches of Trees together, may with little trou- 
ble, and in much Jefstime, inform himfelf By the fame means, fome 
Conjundions which feem to be ftrange, as Quince and Pear, White Thorn 
and Medlar, &c. do yet, by the refpondence of their Parts, as well as 
by Experience, appear tobe good. And there is no doubt, but that 





_ many ConjunGions not yet tryed, or not known to have been fo, may 


upon the fame ground, be tryed with good fuccefs, 

15. ¢. The chief Ule of Grafting and Ivoculation, is, That they 
Accelerate the growth of Good Fruit. The Canfe whereof, isthe Kzot, 
which is always made in the Conjundion. By means of which, all the 
Sap is {trained, and fo afcendeth up into the Graff’ or Bud, both Purer 
and in lefs Quantity, and is therefore better and fooner concotted. 
Hence, the {maller the Fraét of any Tree, though it be not the beft, yer 
the sap being there, in le/s Qantity, 1s the fooner ripe. On the con- 
trary, where the Sup afcendeth too freely, it doth not only retard the 
growth of the Fruit, but produceth Barrenneft; as is feen in thofe 
luxuriant Branches, where it runsall up to Leaves. Hence alfo Vines, 
by Bleeding, become more Fruitful: that is, by the Effufion of Part 
of the Sap, there is a more eafier welioration of that which remains, 
Even as Phlebotomy doth oftentimes produce a more healthful and bet- 
ter Habit of our own Bodies. To conclude, the lefening the Quan- 
tity, and thereby the melioriation of the afcending sap, by Kuots, is 
Natures own contrivance 3 as is feen in Sugar-Cane, Corz, and other 
Plants. ; 
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CHAP. V. 


Of the Duration of Leaves, and the Time of their 
Generation. 







































































CHAP VL 


Of the Manner of the Generation of the Leaf. Where 
alfo, that of the Two General Parts of a Plant, fc. the 
Lignous and Parenchymous, és further explain d. 
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To the Honourable 


Robert Boyle E{q; 


&EFT ER I had finifhed the foregoing 
aSh Books, le which, I conceive, as far as 
: Na Glafles will yer lead us, Ihave clearly De- 

Ye ferib’'d and Delineated the Steacture of a 
S Plant; and have endeavow'’d, in fome 
part, to Uufold the Reafon and Scope of Nature there. 
in: I was willing to fit down, and leave what remained, 
to the Improvements of the Prefent and Succeeding 
Ages. 

But in Difcourfe upon this Subjed, You have been pleafed 
frequently io infift, That I fbould by no means omit, to give 
likewife, [ome Examples of the Mechanifme of Nature iz 
all the other Parts. The Performance whereof therefore, 
next to the Obedience I owe to the Royal Society, is 10 
be looked upon, as a Due tothe Authority which Your Fude~ 
ment hath over me. 

This I have faid, that, if what is herein done, fhali prove 
acceptable unto Learned Men ; they may know, To whom they 
are oncemore to give their Thanks: After they have fo often 
done it,upon (a better fcore) the Publifbing of Your own Exe 
cellent Works. In which, there feems to be a Queftion, Whe- 
ther Your Continual Endeavours, to enlarge the Bounds of 
Natural Knowledge, or Your Succeffes therein, have been 
the Greater: So that; whereas Nobility iz fome, dothi 


only 























































































































































































































































































































































































































































































































The Epiftle Dedicatory. 


only ferve to lift them, like Jupiter's Satellits, out of 
fight: You, by giving a greater Light, have drawn all 
Mens Eyes upon You. And whileft there are many, in 
all Ages, fond of Prebeminency in the Conduct of Popular 
Affairs; who. yet rarely hit the Mark they aim at; or 
aim at That they pretend: You have thought fit, rather 
to. feparate Your Self, ‘to that more Innocent, and more 
Noble Sort of Wifdom, which lieth, not in the Arts of 
Conceiling, bur in Difcovering, the Truth. of Things. 

That we may have many to imitate You herein, can- 
not but be heartily wifb'd:by all, who regard the Honour 
of their own Country; as it is, with much Zeal, by 





Sir, 


Your moft obedient 
Servant 


NEHEMJFAH GREW. 
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* CH Ako Lk 


of the Protections and Folds of Leaves. 






SRS NT: HE General Anatomy of Plants, 1 have af- 

(22 figned one whole ‘Chapter (a) to the ’Germen and (a) Lib. i. 

#| Wee Leaf. Sincethen; I have occafionally made divers Ch, 4. 

= | Pa Remarques: of the fame; both- with the .Naked 

Eye, as there, and alfo' with the Microfcope. The 
Ly Principal whereof, Ifhall here fet down § without 

SS 7 repeating any fiom thence; or obliging my felf 

y to the Order there ufed. 

2. §. That which in a Germen, firft occurs to the Eye, is the Pro- 

tettion of the Leaves, or the various Methods which Nattire takes to 

preferve them from the Injuries both of the Ground, and of the Wea- 


ther. To the Inftances formerly given,’ I {hall add thefe that follow. 
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Tab. 41. 


Tab, 41. 


Tab. 42. 


Tab, 41. 
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3. § AND Firft, itis obfervable of the young Buds of Anmi, 
that left they fhould be bruifed, or ftarved, upon their firft Erupts- 
on from under the Ground; they are couched, as Firz is rowld, in- 
ward; each Bud, againft the Bafe_of the Stalk of the foregoing 
Leaves, and moft exaétly laid up within the Membraves thence pro- 
duced : Juft as the Child in the Womb, lics with his Head again{t his 
Knees; or as it is afterwards embraced with the Armes of the 
Nurfe. And it is a general Rule of Nature, where the Stalks of 
the Leaves are fo long, that they cannot lap one over another, and 
where no other fpecial Protection is provided 5 for the bottoms of the 
Stalks to be produced into broad Membranes, as Blankets to the fuc- 
ceeding Buds 5 as in Crowfoot, Dovesfoot, Claver, Cransbill, Stray- 
berry, Yarrow, and others, And fometimes inftead of two shins 
lapped one over another, there is one entire Skin, produced from the 
Stalk, in which as within a Secundine,the Bud is fafely throwded 3 and 
which, inits Growth, it gradually breaks open. 

4. §. THE fame isalfo obfervable in Dock, Sorrel, Biftort, and 
all other Plants of this Kindred; with this difference, That every 
Veil or Secundineis not here produced from the Stalk of the Leaf but 
hath its Original Distin# from it. And whereas in the former, every 
Bud hath only one to it felf: inthefe Plants, every leffer Leaf, toge- 
ther with its own proper Vei/, is always inclofed, with the next greater 
Leaf, in another Veil common to them both ; and both thefé with the 
next, in another 5 and fo on tothe greateft. Thefe Veils are extream 
thin, and have very few Veféls, being fo many meer tranfparent 
Shins, For which reafon, there is always found a Maucilage or clear 
Gelly, between every Leaf, and its Veil, and between Veil and Keil, 
The one, thus preferving the other, (as do the Hymors and Mem- 





’ branes of the Eye.) from drying and fhrinking up, and thereby from 


becoming ufelefs for the Protedfion of the Plant. 

5- §- THE Orchis, and other Plants of this kindred, becaufe they 
Spring and Flower early, when the mornings are cold, have a double 
Sheath, or Blanket over all. The Buds of fome Herbs (as of Plantain) 
having no Hairs growing on them,are covered with Hairy Thrams. And 
the Nettle hath Bastard-Leaves, or Inierfoyls between Leaf and Leaf, 
for the prefervation of its Stings. 

6. § ANOTHER Sort of Protecfiou is en in Wild Clary, 
White Archangel, and other Plants of a like Shape. In which, the 
greater Leaves do fill cover and inclofe the leffer, not by being lapped 
over them, as. where the Leaves are more numerous, is uftial ; but by a 
Double Fore-Curl at the bottom of every two greater Leaves ; by which 
the little Under- Bud is embraced, and fo kept. fafe and warm. 

7.§. THE Leaves of Onions are all Pipes one within another. 
Thefe Pipes are every where entire, faving about the middle, where 
they have a fmall Aperture; common to all of them, even the moft 
minute in the Centre: not being a forced Crack, but a Door ori- 
ginally formed, for the iffuing of every lefler Pipe, out of a greater. 

& § THE LAST I hall give, is that which is remarkable in 
Common Sumach. The Buds whereof, being exceeding tender, Nature 
appears follicitous in a peculiar manner, for their prefervation. For 
whereas in other Plants, they are well enough fecured only by ftanding 
behind the stalks of the elder Leaves: here they are lodged within the 


very 
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eee 
very Body of the Stak; as entirely, as a Kerwel is within an Apple, or 

a Feius inthe WYomb. From whence it comes to pafs that the Bafis of 

every Stalk is extreamly fwelled, as going Great with a Bud. 

g. § UPON THE removal of thofe Parts, which are con- 
trived for the Protetfion 5 the Foulds and Compofture of the Leaves do 
next appear :. all which are moft aptly fuited both to the Nuyber and 
Shape of the Leaves, and alfo their Pofitiox upon the Branck. “In the 
Firft Book (2) [have given Examples of thefe Eight Sorts, {c. the (4) Ch. 4s 
Plain Lap, the Plicature, the Duplicature, the Multiplicature, the Sin- 
gle Roll, the Double Back-Roll, the Donble Fore-Role, and the Treble- Tab, 4.2. 
Roll. Towhich I fhall add Four or Five more. 

io. g. And Firft, in fome Plants, as Ground-Ivy, St. Fohns Wort, 
and divers others, where the Leaves are {mall, pretty numerous, and 
grow by pairs, they have no Fould, but ftand Flat and Tangent, like 
a pair of Batélédores clapt together. 

11. §. They bave the like Poflvre in Baum 5 faving, that here 
the Edges of the Leaves are a little curled backward. Not Rolled, a 
Curl being but the beginning of a Rol, So the feveral Labels of a 
Grounfel-Leaf are all laid in a Back-Curl. 

12. §. The Leaves of fome Plants, as Horehound, White Lamium, 

Nettle, and others, are likewife only Tangent, but are fet with a Fore- 
Curl. And the feveral Labels or Scallops of the Leaf of Common 
Crowfoot, are all Curled Inward. But thofe of Hepatica aurea, are com- 
pofed into Double Fore-Rolls. 

13. §. THE Leaves of Sage, Scabious, Red Lamiuni, Lychinis 
Sylveftris, and others, are neither couched one over another, as in the 
Bow-Lap3 nor plated, as in the Flat Lap 5 but being loofely foulded, of 
every pair of Leaves, the half of one is reciprocally received between, 5 
the two half§ of another, and miay therefore’ be called the Cleep. aoaaae 
A Pofition very well fuited to the Smalnef& of their Number, and the 
Equality of their Size, not fo well agreeing with the Bow-Lap; and 
the fomewhat inward Pofture of the Fibres, not allowing the Flat 
Lap. Sometimes, as in Syringa; where the Leaves are broader, the 

* Cleep is joyned with a Fore-Curle. } 

14. §. THE laft I thall mention, is the Plaite-Rol/, asin the La- 
pathum Alpinum, which fome call Englifh Rhubarb. The Leaves where- 
of are fo very large, and the Fibres fo prominent 5 that befides and 
under the two Back-Rolls, they are alfo Jaid in feveral Platts, and un 
der thofe P/aits, again with leffer ones, all moft exquifitely Tucked up 
between the faid Fibres : So, as neither to bruife the fame, nor yet to 
leave any Vacuity: whereby every Leaf, and the whole Bud, lie clofe 
and round within their Veils. 
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CHAP. IL 





Of thofe things which appear upon the Surface 
of the Leaf. 














SHES E are Globular Excrefcences, Spots, Hairs, 

F Thorns and Prickles: of all which, except Spots, 

2% I have {poken in the Appendix to the Chapter of 

Leaves in the Firft Wook, 

2. §. Ofthe Globulets, it may here be fur- 
2) ther noted, That thofe which are white, and lie 
ye. fometimes like a fine Powder upon the Leaf, 

Y i wy) 5 were once tranfparent, as in Bears-Eear ; their 
SO SISSAS? cleer Liquor beeing now evaporated to anE xtra 
Tab. 43. OF White Flowers. This, if licked off, will give you the Taf of the 
more Effential Content of the Plant; different from that perceived in 

chewing the Leaf: 

3. §. For the obferving of them, it may alfo be noted, That al- 
though they often grow on both fides the Leaf alike ; yet fometimes, 
as in Ground-Ivy, only or chiefly on the Back-Side.. And that in many 
Plants,where the elder Leaves have none 5 onthe young Buds they are 
very numerous 5 as in Corin Tree, Sorrel, and others, 

4. §. AS for spots, the fmaller ones are obfervable not only in 
St. Fohus-worts, (in which Plant only they are commonly taken no- 

Tab. 43. tice of ) but alfo in Rue, Ground-Ivy, Pympernel or Anagallis, and 

divers other Plazts, when held up againft the Light. The original 
whereof feems to be, at leaftin fome, from the Globulets above men- 
tioned; that is, when they break and dry away. So the Spots of Rue- 
Leaves,which in the Reflection of Light look black ,but upon the Trajedti- 
ow thereof are tranfparent , are {fo many little Holes, pounced half way 
through the thicknefS of the Leaf, and feem as made, by the breaking 
and drying away of as many Globulets. Whence alfo, asthe Globulets 
are belt {een in the younger Leaves, fo thefe Spots in the elder. 

5. § BESIDES theft, and fome others ¢ as thofe in Ladies 
Thiffle) which are Natural to the Leaf; there are alfo fome Spots, of 

Tab. 43. rather Streaks, which are Adventitions 5 as thofe in the Leaves of Sons 

chus. The Caufe whereof, isa {mall flat Ine, ofa grey Colour, and 
about +h of an Inch long. Which neither ranging in bredth, nor 
ftriking deep into the Leaf; eats fo much only as lies juft before it, 
and fo runs fcudding along betwixt the shiz and the Pulp ofthe Leaf’; 
leaving a whitith Streak behind it, where the Skiz is now loofe, as the 
meafure of its Voyage. 

6. §. THE Original and feveral kinds of Thorns, I have deferib'd 
in the above faid Appendix. 1 only add, that the very Leaves of fome 
Plants, if they ftand till the fecond year, are changed into fo many 
Thorns, asin the Furz. 




















































































































7. 4. 
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their fragility, are capable of winding about another, without being 

torn all to pieces. For which end alfo, thefe Thorws grow not like 

Buds, erected but poynt all downwards, like fo many Testers or 
Hanging-hooks : as in the Bramble, chiefly on the stalks 5 and in Chivers, Tab, 43. 
alfo on the Leaves themfelves ; whereby they catch at any Thing that 

ftands next them; and fo, although fuch flim and feeble Plants, yet 

eafily climb to a very great hight. 

8 §. OF THE feveral Figures of Hairs, and their Ufe, Ihave B. 1.Ch. 4, 
alfo fpoken. Astoone Ufe, fc. the Protection they give to the Leaf, Tzb. 43. ‘ 
I thall here further note, That the defign of Natwre, is the more evi- 
dent if we confider, That all Leaves are not alike Hairy, nor at all 
times, nor in every part : but differently, according to their Age, Sub- 
fiance, Texture, and Foulding up. Their Ages for there are many 
young Buds covered with a thick warm Hair, which afterwards dries 
up and difappears, as ufelefs5 as thofe of the Vine, Gulden Liverwort, 
&e. Their Subftances fo thofe Buds which are tendereft, and would 
fooner feel the cold, if naked, have the fulleft Hair; as of Thi/tle, 
Mullen, Burdock, and others. Their Struéfure 5 therefore thofe Leaves, 
whofe Fibres {tand more prominent or above their Surfice, left the 
cold fhould nip them, are covered with greater Store of Hair; as in 
Moth-Mullen, Garden-Clary, and the like. And their Foulds it being 
obfervable, That thofe Leaves which are folded up inward, have little 
or no Hair on their inner, but only on their Back-Sides, which are 
open to the Aers as is vifible in Coring Warden, Golden Liverwort; 
and others. os 

9. §. Add hereto, That where there is Store of Hair, Nature is 
the le follicitous for other Covers 5 and where there is not, fhe is more. 
Sothe Lesves of Beans and Peafen, of Netile, Plantain, &c. not being 
Hairy, have each a Surfojl, or elfe certain Hairy Thrums, to protect 
them. And thofe Plants which have neither, are fuch as have a Hotter 
Fuyce, and folefs fubject to the impreflions of Cold, as Speerwort, Scur- 
wgraft, Watercreft, Fenil, and moft of the Unabelliferous Kind. 

10. §. Hairis of ufe to preferve young Brds, not only, from the 
cold Aer, but alfo from too much Wet; which, if it were contiguous, 
efpecially in Winter, would often rot and deftroy them. But being 
made to ftand off in drops at the ends of the Hair, doth not hurt, 
but refreth them. Thus doth Nature make the meaneft Things fome- 
times fubferve to the beft Ends. 





CHAP. 
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“The Anatomy Book VI 





Tab. 46. 


Tab. 46. 





CHAR ITE 


Of the Figure of the Leaf; and the Apparent Pofition of 
the Fibres. 


HAT which in the Lesf offers it elf next to 
be obferved, is its Figure. This is infinitely va- 
tied with the feveral Kinds of Plzvts: and there 


4. § WITH refpeé to the Circumference, the Figure of moft 
Leaves is very Complex. Yet Two things are evident. Firft, that all 
Regular Leaves,are defined or meafured out by Circles 5 that is, by the 
Arches or Segments of feveral Circles, having either the fame, or di- 
vers Cezters and Diameters, Secondly, That the Length of the Leaf, 
or ofthe chief Fiber thereof, is the Standard Meafure for the Diame- 
ters of thefe Circles: thefe being either its full ‘Length, or certain 


equal parts fubftratted, or multiplied; as half its Length, or its Length 
and half &e. 


5. §: 
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5. §. TO make this appear, I (hall give feveral Inftances: of fome 
where both the Edges are of one Meafure 5 and of others, where they 
are different. And of both kinds, where they are meafured by fewer 
andwhere by more Circles. 

6. §. The Leaf of Lagopus major fol. pennat. is meafured by One 
Gircle, the fame on both Edges, whofe Diametre is Thrice the Length 
ofthe Leaf. 

7..§. That of syderitis Salvia fol. by Two Circles: the Diameter 
of the Lower, being Twice the Length of the Leafs of the upper, 
the Length and half. In both thefe the Czrcles are drawn Outward 5 
that is, with their Centers fome where upon the middlemoft or chief 
Fiber of the Leaf. 

8. ¢. That of Orange-Tree, is alfo meafured by Two Circles: but 
one of them repeated with Oppofite Centers. That next the Cone of 
the Leaf; is drawn Inward 5 that is, with the Cevter no where upon the 
Leaf, but without it. The Diameter hereof is ju(t the Length of the Tab. 44. 
Leaf. The midle part of the Edge is meafured by the fame Circle, 
only drawn Outward. Thelower Circle next the Stalk, is drawn In- 
ward, as the uppers and its Diameter Three times the Length of the 
Lea. 

4 $. The Leaf of the venetian Vetch, is meafured by Three Cir- 
cles. That next the Cone, drawn Inward; the Diameter whereof, isp 14 
Twice the Length of the Leaf 5 the next is drawn Outward; where-~ “ fas 
of the Diameter, is juft the Length. The third or lowermolt, is drawn 
alfo Outward; and its Diameter, half the Length. So that they all 
leffen by an Equal Proportion. 

to. ¢. The Leaf of Great Laferwort , 1s alfo meafured by 
Three Circles ; all drawn Outward, and one of them Repeated. The 
Diameter of that next the Coe, is Half the Length of the Leafs of the Tab. 45. 
next, Thrice the Length; of the Third, juft the Length; the lower- 
moft, is the fame with the Firft. 

11. §. That of Broad Leav'd Laferwortsis alfo meafured with Three 
Circles; and one of them repeated with Oppofite Centers. The Diame- 
ter of the Firlt, is Half the Length of the Leafs of the Second, Twice qh, 44. 
the Lengths of the Third, juftthe Length: all of them drawn Out- 
ward. That next the Stalk, is the fame with the Firfts only drawn 
Inward. 4 

12. §. The Figure of the Leaf of the Cornelian Cherry, is exaGtly that 
ofthe foregoing, Inverted: the fame meafure there beginning at the 7) ,, 
Baje, and ending at the Cone 5 which here beginsat the Cove, and ends 4% 
at the Bafé: as by comparing their Draughts together may be ob- 
fervd. 

13. §. IN ALL, the foregoing Examples, both the Edges of the 
Leaves have the fame Meafure. But they have oftentimes, different 
ones ; as in thefe that follow. 

14. §. TheLeuf of Alibea fruticofa,is meafured by Three Cércles. The 
left Edge (as the Leaf lies with the backfide upward ) by One Czrele, 
but Twice repeated. For the Diameter of the Firft, 1s the Length of Tab. 45- 
the Leaf; the Second is the fame, but drawn upon another Center 5 
the Third alfo the fame, but drawn Inward. The right Edg, is mea- 
fur'd by Two Circles: the Diameter ofthe Firft; being the Length of 
the Leaf’; of the Second, Half the Length. 





Tab. a4: 


ig. $3 
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15. §. That of Black Poplar, by Three; and each Edge by Three 
_ repeated. Onthe left, the Diameter of the Firft, is the Length of the 
Tab. 45. Leaf of the Second, Half thelength; of the Third, the Length and 
Half. The Meafure of the right Edge, is that of the left, Inverted < 
the fame AMeafure there beginning at the Ba/é, and ending at the Coxe 5 
which here begins at the Cove, and ends at the Ba/e. 

16. §. That of Doronicum, is meafured by Three Circles, whereof, 
one isrepeated Once; and another Thrice. The right Edge by Two, 
and One repeated. For the Diameter of the Firft or that next the Cones 
is the Length of the Leaf’; the next is the fame, but drawn Outward; 

Tab. 45. the Diameter of the Third, is Half the Length. The left Edge, by 
Three Circles; whereof One is repeated on the fame Edge, and Two, 
the fame, as onthe other. For the Diameter of the firft, is the Length 
of the Leaf’; of the Second, Four times the Length 5 the Third, the 
fame as the Firft; and of the Fourth, Half the Length. 

17. §. Laftly, that of Mountain Calamint is meafared by Four 

Tab, 45. Circles. The left Edge, by Three Circles, of which, the lowermoft is 

‘ once repeated: the right Edge alfo by Two; whereof the nether is 
likewife once repeated. : 

18. §. Itmay feem, even from thefe Inftances, no very unobvious 
Conclufion 5 That all Crooked Lines, Spiral, Helick , Elliptich , Fyperbo- 
lick, Regular, or Irregular 5 are made up of the Arches of Circles, having 
either the fame, or divers Centers and Diameters. And, as otherwife, 
fo from the Contemplation of Plants, men might firft be invited to azz. 
thematical Enquirys. : 

19. § TOGETHER with the Figure of the Leaf, the Pofition 
of the Fibers, as it is apparent before Diffection, is obfervable ; efpeci- 
ally onthe back of the Leaf: Whereof I fhall add, to what I have 
faid inthe Firff Wook, the following Remarques. 

20. §. Firft, that there are fome Leaves, in which the firft Colla- 
teral Fzbres make Right Angles with the Great one in the midle: as 
the Great-Maple, the Great Celandine, Chondrilla, and the reft, or many, 
of the Iztybous Kind 5 with fome few others. But that generally all the 
chief Fibers of a Leaf, make Accute Angles together: both where they 
{tand collateral with the midle Feber, as in Strawberry ; and where they 
all part at the Sta/k, as in Mallow. 

21. §. Again, a of thefé, there are fome few, any two of whofe 
Defining Fibres making two Rays of equal Length, take in One Eighth 

Tah 46, o Part of 5 Circle, as in Mallow fi and ia fome ee Tenth: but in eolt 

ae they take in either one Twelfth part, as in Holy-Oaks or one Sixth, as 
in Stryzga. So that where the Fibres ftand Collateral with one in the 

the midle, if you fuppofe them to be drawn out at Oppofite Angles 5 

or where the chief F7bers part at the Stalk, you only take in the stalk 5 

you will thereby divide a Circle into Eight, Twelve, or Six equal Parts; 
asin Sirynga, the Vive and others. And fo likewife, where there are 

Tab.46,47, feveral Sprigs upon one Stem, asin Fenil, Hemlock, and the like: 

: as will beft be underftood by the Figures. 





CHAP. 
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CH AP. IV. 
Of the Parts and'Texture of the Leaf: 


@ COME next to obferve the feveral Parts, where- 
¥ of the Leaf is compofed: and firft the skz. This 
being ftript off the Leaf, although to the bare Eye 
it looks no otherwife thana shiz of Ifinglafs: yet 
being viewed through a good Gis, with a clear 
and true Light, and in an advantagious Pofition; it 
Lp Pilea @ appears to confift not only of Orgawical Parts, as 
do the skins of Animals ; but thefe alfo Regularly mixed together 3 that 
is, of Parenchymous and Lignous Fibres, all very curionfly interwoven 
as it’ were, into. a piece of admirably fine white Sarcenet - as in Flag, Typ 18 
Tulip, and the like. ‘iin 

2. ¢. From hence; it is eafy to conceive how the Shins of all 
Plants, as well as thofe of Azimals, are perfpirable 5 fc. between the 
feveral Fibers of which they confift. But as the Skins of Animals, 
efpecially in fome Purts, are made with certain open Pores or Orifices, 
either for the Reception, or the Elimination of fomething for the. be- 
nefit of the Body : fo likewife the Skivs, of at leaft many Plezts, are 
formed with feveral Orifices or Pafs-ports, either for the better Azola- 
tion of Superfluous Sap, or the Admiffion of Aer. 

3. §. THESE Orifices are not in all Leaves alike 5 but varied in 
Bignefi, Number, Shape, and Pofition : Serving to the different Nature 
of the Plant,or Leaf; and giving the Leaf, as it were,a different Grain. 

Princes Feather, 7. e. a Sort of Sanicle, they ftand only on the Edges 

of the Leaf’; but are very ample. Inthe White Lily, they are Oval, 

very white, and each furrounded with a {lender white Border, They : 
ftand about a 6t or 8th part ofan Inch diftant,as they appear through Tab, 48; 
a good Glafs, all over the Leaf, but not in any regular Order. Thefe 

Orifices are the caufe of the Greyifh Glofs on the upper ‘fide the Leaf: 

for the Back-fide, in which there are none of them, is of a dark 
Sea-Green. 

4. §. Inthe Leaf of Pine, they are alfo Oval, and about the fame 
Bignefs and Number, asin that ofa Lily, yet without a Border. But Tob 
their Pofition is very Elegant, ftanding all, moft exactly, in Rank and **”* 48. 
File from one enid of the Leaf to the other. 

5. §. NEXT TO the Skiz,lies the Pulpy part of the Leafs which 
by the fame latitude, as Ue hath taught us in many other Words, I 
call the Parenchyma. This Parenchynia or Pulp of the Leaf, like the 
Pith, and all other Parenchymons Parisof a Plant is made up of in- | 
comparably fmall Cylindrick Fibres: and thefe Fibres, in molt Leaves, 
woven and woun'’d up into little Bladders. , 

6. §. The Bladders are here of feveral Sizes; as inthe Pith: but 
generally more vifible inthe stalk, than in the Body of the Leaf: Va- Tab, 40, 
ried, as in the Pith, fohere, not according to the Size, but the Nature we 
of the Leaf. So in Common Dock, and Moth Mullein, both Great 


Gic Leaves; 
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Tab. 50. 
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Leaves, they are Small 5 in Wild Clary, a Lefler Leaf, they are very 
Large. In the Body of the Leaf, fometimes the Sides of the greater 
Bladders, are made up of lefler ones 3 asin Borage. 

7. §. Infome Leaves, thefe Parenchymous Fibres are all drawn clofe 
up together, IntheFormer, they are as the Threds in the Opex-work 
of Bone-Lace; in Thefe, as the fame Threds, in the Cloth-work. 

8. §. The Pithy Part, in the Stalk , and almoft up to the Top of 
the chief Fiber, in many Leaves, is Tubular 3 even whilft they are yet 
Young and Sappy: as in Sweet Chervil, Hemlock , Endive, Cichory, 
Lampfana, Dandelion, Burdock, Daifye, Scorzonera, and others. And 
fometimes the {aid Pithy Part is opened into feveral little Pipes, like fo 
many Aer-Vefels, above } a Foot long; as in the Common Dock and the 





_ Little Spurge, by fome called Wart-Wort. 


Tab. 49. 


Lab. 49. 


Tab: 49. 


9. §. THE Strings of the Leaf, or thofe Fibres which are vili- 
ble to the bare Eye, are compofed of Veféls of the Two General 
Kinds, fc, for Sap, and for Aer. They are joyntly diftributed through- 
out the Leaf: Yetnot f0, asto run meerly parallel; as in Animals, 
every Artery hath itsVein : but the Aer-Veffels are every where Inclofed, 
oras it were fheathed in the Sap-Veffels. 

to. §. THEIR Pofition is various and regular, not only in the 
Body of the Leaf, asis above fhewed 5 but likewife in the stalk: of 
which alfo I have given feveral Inftances in the Firft Book, I thall 
here note, and more particularly defcribe,One or Two more. In the 
Stalk of a Maow- Leaf, they ftand in Six Oblong Parcels of equal Size, 
and ina Rig near the Circuit. Whereby the Stalk is {tronger, the 
Growth hereof, before and behind, more equal, and fo the pofture 
of the Leaf more ere. 

tr. §. In Dandelyon, they ftand in Five Parcels: of which the 
Greater ftands a little behind the Centre of the Stalk; figured into a 
very {mall Half-Moox or Semi-Tube, whofe Diametre, through a Glafs, 
is not above 3th ofan Inch. The other Four, are extream {mall Cy- 
linders. Altogether make an Azgle,twice as big as that ofa V Confonant. 
Whereby, although the stal4 be {trong enough to fupport the younger 
Leaves ; yet thofe which are grown longer, and fo not only by their 
Bulk, but their farther Extenfion from the Center of Gravity, are 
become more weighty ; commonly lie flat on the Ground, 

12. §. InWald Clary, they ftand alfo in Five Parcels, the Greater 
ftands not behind, but before the Centers making an Arch, whofe Chord 
in a Gla, isabove $ anInch long; and belongeth toa Circle, whofe 
Diameter is an Inch and half. The other Four, are {mall C ylinders, alfo 
ditferent from thofe in Dandelion, the two bigger, there ftanding 


_ hindmoft; but here, the two Lefs, and the two Bigger, within the 


two round Ridges of the Stalk, 

13. §. From henceit is, that the Leaves of this Plant have not on- 
ly a Prove or Horizontal Pofture,but alfo make that Forceable Preffure on 
the Ground, which can by no means be imputed to their Weight. For 
the Great Arched-Fibre ftanding before the Centre of the Stalk, and 
thetwo Longer Round ones being uppermoft, in the Ridges of the 
Stalk they put on the upper parts thereof to a more full and for- 
ward Growth, and fo to bow the Leafback-ward. And the Fibrous 
Arch being, though broad, yet almoft flat, doth hereby the more ea- 
fily yield co that Motion. 


14, ¢. 
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14. §. In Borage, and Moth-Mullen, they ftand alfo in Five Par- 
eels. Inthe former, the largeft maketh ftill amore bulky Arch; than Tab. 49. 
that of Clary 5 being thicker, as broad, and of a lefler Circle or more 
bowed. But in MuWeiz, it maketh almoft an entire Oval: i 

15. §. By means ofthis Figwration, a fufficient number of Veffels 
for fuch large Leaves, are not only more conveniently Diftributed into 
them 5 but alfoftand more fafely in the stalk. For were the Arch con- 
tracted into a folid Cylinder, it could not fo prefently be refolved into 
fmall Fibers. And were it laid into a flat Plate, or {traight out, either 
the Figure of the stalk, and fo of the Leaf, muft be altered; or elfé, the 
two ends of the Plate, would come too near the Circumference of the 
Stalk, and fobe more liable to the Impreffions of the Weather : as may 
be obferved in cutting the Stal/f tranfverfly, and by the Figures. 

16. §. IN the Body of the Leaf, befides,the Pofitions of the Fibrois 
Strings or Thredss above expefled, there is one Thred, bigger or lefs, 
which in all Plats, runs round the Edge of the Leaf,and hems in all the 
refts but can hardly be well obferved in any, without {tripping off the 
Skin of the Leaf: When the Fibres of the Leaf, are bigger,or lefs tender, Tab, 50. 
asin Holly , the skiz and the Pulp are fometimes found either rotted 
off, or eaten away with Infects; whereby, both the faid furrounding 
Fiber, and the reft, are all very fairly vifible. 

17. §. THE Veffls feem tobe continu’d, in the Leaf, by being 
Ramified out of Greater into Lefs, as Veins or Arteries arein Axiséls. 
Butif the Shiv and Pulp of the Leaf, as fuppofe a Borage-Leaf be taken 
off, and the Veffels laid bare 5 by the help of a good Gia/, it will ap- 
pear 5 That they areall ofthe fame Size, every where in the Leaf; Tab. 50; 
and alfo continued throughout the fame, all feveral and diftin& Pipes one 
from another, as the Threds ina Skein of Silk, And that therefore the 
Diftiibution of the Threds which the Vefels compofe, is not the Raimify- 
ing of Greater Pipes into Lef$ 5 but the dividing a greater Clufter of 
Pipes, into feveral lefler Clufters, till at laft they come to be fingle 5 as 
in the Diftribution of the Nerves. 

18. §. The Vefels feem alfo to be Inofeulated, not only fide to 
fide, but the énds of fome into the Sides of others. But neither is 
this ever really done : the lefler Threds, being only fo far diduéted, as Tb. 50: 
fometimes to ftand at Right- Angles with the greater. So that they are 
fnofculated only End to End or Mouth to Mouth, after they are come 
at Jaft to their final diftribution. 

19. §. The Aer-Veffels, are not only, as is faid, Exiftent in the 
Leaves of all Plants; but are herein alfo difcoverable without the kelp 
of Glafes: For wpon breaking the stalk or chief Fibers of a Leaf’; the 
likenefs of a fine Woolly Subftance, or rather of curious {mall Cobwebs, 
may be feen to hang at both the broken Ends. This is taken notice of, 
only in fome few Plants, asin Scabious, where it is more vifible. But 
may alfo be feen more or lef, in moft other Plants, if the Leaves be ve- £4.51, @ 
ry tenderly broken: as I have noted near twenty years finces and 52+ 

* thence conjectur'd them a Sort of Veffel common to Plazts. Now this 
fine Wool, is really a Skein of Aer-Vefféls, or rather of the Fibers of the 
Aer-Veffels, unroaved from their Spiral Pofition, and fo drawn out in 
Length. As they appear thus unroaved and drawn out at Length, both 
to the bare Eye, and through a good Microfcope, I have reprefented in 
two Exemples, the one a Scabions gi the other that of a Vive. 
Cc 2 20. $3 
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20. §. THE Weftageof the Strings and Parenchymous Fibers to- 
gether, is heremade in the fame manner, as hath been defcribed in the 
Anatomy of the Root, and Trunk: the former being in fome Sort as the 
Warp, the latter as the Woof of the Leaf: 

a1. § And one Example we have ( it may be more than one } 
wherein Nature fhews, though not a greater, yet a different Art; and 
that is the Pala-Net. For whereas in other Plants, the Webb ismade 
betwixt the Ligwons-Sirings and the Fibers of the Parenchyma, only vi- 
fible through a Microfcope : here the faid Strings themfelves are In- 
terwoven, and the Weftage apparent tothe bare Eye. Ofthefe Palm- 
Nets or Sacks, there are feveral Sorts. One of them is compofed in this 
manner. It hath-a Fivefold Series of Lignous Strings or Fibers. The 
greateft whereof fwell out above the reft 5 and like fo many Ribs, are 
obliquely produced on both hands, foas to encompafs the Sack. Along 
each of thefe Ribs, on the infide the sack , runs a {mall Whitifh Lines 
being a Thread of Aer-Veféls growing thereto. Betwixt thefe Ribs or 
larger Strings, there are others much lefs, Two or Three betwixt Rib 
and Rib, Parallelly interjected. On the infide, there is a Third Serées, 
which is alfo obliquely produced 5 but tranfverfly to the former. The 
Fourth and Fifth, confift of the fmalleft strings ; not only Tranfverfly 
produced, but alfo Alternately; from the outfide to the infide of the 
Sack, @ vice verfa. By thefe two laft, all the reft are moft elabo- 
rately woven into one entire and ftrong piece of Work. 








Crary. 


Of the Duration of Leaves, and the Time of their 
Generation. 


« N £vergreen, is one degree above a Plant which is 
fimply Perenzial : of This,only the Truk and Buds 
live all the Winter; of That, alfo the Expanded 
Leaves. And an Evergrow, is a degree above an 
NI fa aq Evergreen: here, the Buds and young Sprigs, do 
VR SSO NE only Zve5 there, they grow and are put forth. 
SoG SS 2. §. An Evergreen, is made fuch, either by 
the Tonghneft of the Skin, and Clofenefs or Denfity of the Parenchyma, 
whereby the Leaf is better able to endure Cold 3 as in Holly: or by the 
extream Swalnefs or Fewnefs of the Aer-Veffels, whereby the Sap is lefs 
dryed up, and fo fufficient, even in Winter, for the Nourifhment of 
the Leaf; asin Box, and Tew, as alfo Fir, and all Refiniferous Plants. 
3. §. The perpetual Growth ofa Plant, feemeth to depend chiefly 
onthe Nature ofthe Sap. For all Fuyces will not ferment alike, nor 
with the fame degree of Heat. So that whereas many Plants require a 
greater Heat, as that of Summer, for the fermenting and diftribution of ° 





_ their Fuyces, and fo their growth; the Warmth of Spring is fufficient for 


many others; and for fome few, that of Winter it felf. . 

_ 4 & . AS TO the Time-wherein the Leaves are formed 3 Firft, 

it is very probable, That in thofe Plawts which have Leaves ( befides 

the Diffimilar) of Two diftin& Figures, as hath the Little Common 
Bell, 
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Bell, and fome others; the Uzder-Leaves, which differ in Shape from 
the reft, are all at firft formed in the Plame, before it begins to Sprout; 
and the reft afterwards; That is tofay, thatthe former Leaves, are all 
formed (out of Sap from the Trazk ) with the Seed it felf, and fo 
compofe one Principal Part thereof, fc. the Plame: the latter, not till 
after the Seed is fow'n, and fo the Plume fapply’d with Sap imme- 
diately from the Root. Which Sap, it feems, is fo far different from 
the former, as fometimes to produce a different Sort of Leaves. 

5. § SECONDLY, ofthe Buds of all Trees, and of Perenni- 

Stalks, it appears, That they confift of a great number of Leaves, all 
perfectly formed tothe Centre ; where,notwithftanding,they are fome- 
times, not half fo big asa Cheefe-Mite. So that all the Leaves which 
{tand upon a Branch or Cen of one whole Years Growth, were a@u- 
ally exiftent inthe Bud. It isalfo very obfervable, That although 
thefe Buds begin to be expanded not till Sprig, yet are they entirely 
Formed, as to all their Integral Parts, in the Antumn foregoing. So 
that the whole Stock of Leaves which grow upon a Tree, or any Per- 
ennial Stalk, this year; were made, or actually in being, the laft 
year. A greater Heat, more fubtilized Aer, and better concoéted 
FJuyce, being requilite for their Geveration, than for their bare Expan- 
fon and Growth. 
“ 6. §. LASTLY, ofall Avaual Plants, in which there are {e- 
veral Succeflive Generations of Buds, one under another in one year 5 
although I have not made the Remarque, yet amapt to believe, That 
as the Leaves in every Bud are all formed together, as in other Plants : 
fo likewife,that the Succeflive Generations of the Under-Buds, begin at 
certain {tated Terms: as in fome Plants, at every New Aoon in others; 
at the Full Moon; and in fome perhaps; with both, or every 
Fourtnight. 





CAP OV TD 


Of the Manner of the yn! of the Leaf. + Where 
alfo, that of the Two General Parts of 2 Plant, fc. the 
Lignous and Parenchymous, is further explain'd. 


booed HE Vifible Caufes of the Figures of Leaves, have By, Ch, 4, 
AS\* been formerly mentioned. It may here be 

t further noted, That the greater Febers of the 

Leaf, being never Braced in the Stalk; itis a 

3) good preparative for their better fpreading in 

=) the Leaf. Asalfo, that the fame is much favour'd, 
i, by the extream fmalnefs of the Aer-Vefféls here- 

@ in: whereby they are more eafily divaricated,in 







- TAOS the leffer Fibers,and fo the Leaf dilated. 
2. g. BUT thefe and the like are to be reckoned a fecondary Or- 
der of Caufés ; which ferve rather to carry on and improve,that which 
Nature hath once begun. Andtherefore, we muft not only confider Jjea, .53. 
the vifible Mechanifm of the Parts; but alfo the Principles of which 
they are compofed; wherewith, Nature feems to draw her firft 
Strokes. 3. §- 
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Lib. 2.P.2. 


$. 31, &e. 


3. §. Now of thefe, [have formerly, and as I conceive upon good 
ground, fwppofed, the chief Governing Principle, to be the Saline, 
whether Alkaline, Acid, or of any other Kind: being in fome fort as 
the Mold ofa Button, to which the other Principles, as its Attire, do 
all conform. Or the Salés are, as it were, the Boxes; the other Priz- 
ciples, as the Flea which covers them. 

4. ¢. A farther Argument hereof may be deduced from the Cuti- 
cular and other Concretions, commonly called Mothers, in Diftill'd We-' 
ters, Vinegar, and other Liquors. For in thefe Concretions, there is all- 
ways a tendence to Vegetation ; and many of them are true Vegetables 
in their Kind ; as fhall hereafter be feen. Now the Liquors, in which 
thefe are generated, do always, wholly or in part, lofe their Taf? and 
Swell, and fo become Vapid. The more fenfible Principles therein 
having made their Tanfit from the Fluid, into the Concrete Parts. So, 
Ehave known, fometimes, Vizegar it felf, to become by thefe Coxere- 
tions, almoft as Taftle/s as Common Water. Whereby it feems evident, 
That of Vegetable Principles, there are fome, more Mafterly than others: 
and that of thefe, the Saline isthe chief. The fame is likewife argued, 
from the frequent Experiment of many good Husband-men 5 that moft 
Bodies which abound with Salt, are the greatelt Nowrifhers of Plants. 

5. §. This saline Principle, as is above. hinted, is to be under- 
ftood, a Gezerik Name, under which divers Species are comprehen- 
ded ; and of fome whereof, it is always compounded, asin other Bodies, 
fo in Plants. As {hall be made to appear, by divers Experiments, when 
we come, hereafter, to fpeak of Vegetable Salts. Whereby we are con- 
ducted, yet further to enquire, What are the Prizcimples of this Pria- 
ciple 2 

+ §.. NOW thefe feem to be Four ; a Nitrous, an Acid, an Alka- 
line, and a Marine. The Admixture of the Firft, is argu’d from the 
Place, which Nature hath affigned for the Gezeration and Growth of 
moft Plants, fe. neither in Caverys under Ground, as for Minerals ; nor 
above it, as for Avimals but the Surface of the Earth, where this 
Sort of Salt is copioufly bred. And doth therefore prove, not only a 
Mixture, but a good Proportion hereof with the other Principles of a 
Plant. Hence it is,that Dew or Water on Windows or Plain and Smooth 
Tables, by virtue of a Nitro-Aerial Salt, is often frozen into the refem- 
blance of little Shrubs. And the like Figure I have often feen in a well 
filtred Solution of the salt of any of our Purging Waters, as of Epfom, 
&c, being fet to fhoot. Produced, as1 conceive, by the Nitre, which 
with the Ratz or other Waters, is wafhed down from the Surface ofthe 
Earth, and fo mixed with the Mizeral Salts. 

7. §. The other Three Salts are exhibited, by the feveral ways of 
Refolving the Principles of a Plant. Many Plants,even in their Natural - 
Effate, do yield an Acid Fuyce. And the Fuyces of many more, by Fer- 
mentation, will become Acid. And molt, by Diftilation in a Sand- 
Furnace, yield an Accid Liquor. 

8. §. By Calcination, all Sorts of Plants, yield more or lef, both of 
a Fixed and a Volatile Alkaly : the former, in the Afhess the latter, in the 
Soot. And, at leaft the generality, by Fermentation allo, yield a Volatile 
one 5 or fuch a kind of Salt, which, whether we call an Urixous, or 
otherwife, hath the like Odour and Taf? with that of Urine, Harts- 
Horn, Sgot, and the like. 


go § 
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9. §. The Marine, is obtained no other way, that I know of, but 
from a Solution of the Alksline, upon its being expofed to the Aer. 
The procefS wherof, I thall particularly fet down in a following Di- 
Scourfe. Of thefe Salts, mixed in acertain proportion, together, and 
alfo Impregnated with fome of the other Acfive Principles of a Plant, 
and not without an Admixture of fome Parts from the Aer; I {uppofe, 
that which I call the ential, is produced: of which, I thall alfo give 
an account in the fame Difcourfé. 





to. §. ALL THE Four Salts above mentioned, feem in their Or- 
der, to have a fhare in the Formation of a Leaf, or other Part of a Plant: 
And firlt of all, the Marine. For all Gewerations are made in fome 
Fixid : But in every Fluid there is a perpetual Inieflive Motion of 
Parts. Sothat the firft Intention of Nature is, That fome of thofé 
Parts be difpofed to Reff. Now of all the Principles of a Plaut, there 
are none hereunto more difpofed, than their Salts; whofe Particles: 
being figu’rd with plain Sides, as often as they touch Side to Side, like 
two Marbles exquilitely polifhed, they will adhere together. And the 
Particles of Marine Salt, being Cubicks and fo,with refpett to their Fis 
gure,of greater Bulk than thofe ofany other Sal#; they will hereby, be 
moft and firft of all difpofed to Ref; and fo become; as it were, the 
Foundation of the following Superftrudure. 


11. THE Second {ntention of Nature is; That the Particles be 
brought to Reff, in a certain Pofition, agreeable to the Figure of the 
Parts which are tobe formed. And therefore in the next place, all 
thofe Parts of a Plant which are truly Lignous, by the Marine Salt, 
with the affiftance of the Alkaline, but efpecially of the Nitrous, are 
made to fhoot out in Length, or into an innumerable company of {mall Tab, #4: 
' Cylindrick Fibres : thefe Salts being,altogether, fturdy enough to refift “*” 3 
thofe Jvpul/és which might incline them to conform to arly other Figure. 


' 


12. § THE next Intention is, That thefe Fibres, at the fame time 
in which they are formed, may likewife receive fuch a Pofture as will 
beft anfwer the indented shape of the Leaf: Which Pofture, although 
in the Growth of the Leaf it is much Govern’d by the Aer-Veffels 5 yet 
in the Geweratiox hereof, feems to be firft determined by the foremen- 
tioned Salts, according to their feveral Azgles, whereby they are dif- 
ferently applicable one to another. 


13. §. Nowall the Sides ofthe Marine Salt, atid the Sides and the 
Ends of the Nitrous, properly fo called, ftand at Right Angles. And 
it is very probable, from the Figure of the Cryftalls in Spirit of Blood, 
and fome other Bodies, that the Particles of the Alkaline are Square at Tah, § 3. 
one End, and Poynted at the other. And thofe of the Acid, at both; 
And that, withal, they are Shorter and more Slender. 


14. g. It fhould therefore feem; That where the Alkaline Salt is 
any way predominant,and that the Particles thereof are placed End to 
End; there the Lignvous Fibres (as the larger ones in many Leaves) Typ, 52: 
declining their parallel Gremth, begin to fhoot out obliquely; or at Az- a 


gles one with another; and thofe Acute. 
ig 6: 
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15. §. Ifthe fame Salt be predominant, and fome of its Particles 
placed, with the Pointed End of one, to the Side of another, or the 
Square End of one, to the Poynted End of another ; there the faid Fi- 
bres begin to fhoot at Avgles lefs Acute. 














Tab, 53. 






































16. §. But ifeither the Marine or Nitrous Salt is predominant; or _ 
fome Particles of the Alkaline, are placed with the Square End of one, 
Tab. 53. tothe Side of anothers there the Fibres begin to make, not Acute, but 
Right Angles; as do the greater Fibres, in fome Leavess and the {mal- 
ler, in all. 















































17. §. IN thefame manner, the Fibre in the Circumference of 
the Leafis alfo governed 5 the Particles of the faid Salt, being reducea- 
ble, not only to any Axgle, but alfoto any Circle, or other Crooked 
Line, as they arevarioully applyed. For if the ajor part be applied 

Tab, 53, _EndtoEnd, and only every Third or Fourth applied End to Side, they 
produce a great Circle, But if the Poynted End ofeach, be fet tothe 
Side of another, they makealef. And if the Application be the fame, 
but to the contrary Side, they thence begin a new Circle with the 
fame Diameter, but with another Center, anfwerable to the intended 
Shape of the Leaf. 












































18. §. AFTER the fame manner, the Aer-Vefels may be formed by 
the Particles of the Acid Salt. Which, without being fuppofed to be 
crooked ( as thofe of the Aer, at leaft the compounded ones, probably 
be ) only by applying the leffer Side of one, to the greater Side of 
another, will alfo be reduced to any either Gircular or Spiral Line. 

Tab, 53. And fo, likewife, for the production of the winding Fibres,which com- 
p pofe the Bladders of the Pith and other Parenchymous Parts of a Plant. 









































19. §. Thusdoth Nature every where yeautreciv. For what She ap- 
pears in Her Works, She muft needs be alfo in their Can/és. 
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Being a MET HOD propofed, for the ready finding, by the 
Leaf and Flower, to what Sort any Plant belongeth. 
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ToTr E 


ANATOMY 
FLOWERS 


PART HE. 








Ce HvAGPe obs 


Of the EMPALEME NT. 


NEXT proceed to the Flower. Where I intend 

= not torepeat thofe things, which have been by Me 

=4 already noted in the Firs# ook. And the forego- Ch. & 
ing Difcourfe of Leaves, will excufe me from di-“” * 

vers particulars, common to Thefe and the Flower. 

s; I fhall here therefore remarque forme things not be- 

SSSGSS fore mentioned, or but 77 tranfitw , and fuch as 

are moreparticular to the Flower; 

2. g. And Firft, it may benoted ; That where the Leaves of the 
Flower are few; thofe of the Empalement or Green Border, are cither 
ofthe fame Number, or juft half as many, whether even, or odd. So 
in Leucanthenum and Chickweed, there are Five Leaves; inthe former 
Five Empalers; in the latter, Ten, In Great Celandine, there are 
Four Leaves, and but Two Evpalers; and {o in Poppy. The Arith- 
metick of Nature being every where fuitable to Her Geometry. 

3. §, OF this Part of the Flower it is likewife obfervable, That 
it is rarely, if ever, entire or one piece, but parted into divers little 
Leafy Pales, efpecially in all Flowers with the Florid Attire, as of Mari- 
gold, Daify andthe like; being fo humerous, as to make a Double, and 
often a Treble, Quadruple or Quintuple Border. Whereby they are apt- 
ly defigned, not only to proteé the Leaves of the Flower in the Buds 
and after their Expanfion, to keep them tite: but alfo; by receding, 
Bredthways, one from another, and fo making a greater Circle, gra- 
dually to give way for the full Growth and fafe fpreading of the 4f- 
tire. Which, in regard it confifts of Parts eye tender, Were 
13) 2 it 





































































































































































































































































































































































































































































































164 





The Anatomy Book IV. 





Tab. 54. 
Ch. 5. 


Tab. 54. 


Tab. 54. 


Tab. 54. 


it pinched up too clofe, would be killed or {poyled before it came to 
the Birth. As Teeming Women, gradually flaken their Laces 5 or as 
Taylors wf to fplit their Stomachers into feveral Lappets, to {pread, as 
their Belly rifes. : 

4. §. Nor is the Pofture of the Parts in the Evspalement \e(s fuita- 
ble: not being filed one juft over another, but alternately. Whereby 
the Palesor Panuciles of every Under-Order, ferveto {top up the gaps 
made by the Recefs of the Upper. And fo, notwithftanding they all 
make more roome, yetall confpire to keep the Aer out. 

5. §. It is alfo worth the notice, That, for the fame purpofe, the 
Edges at leaft, of the feveral Pales, are neither Fébrous,nor Pulpy 5 but 
fo many extream fine tranfparent Skins, asin. Chamemile. Whereby 

they clofé fo exa@ly one over another, that it is impoffible for any Aer 

tocreep in, or any steams ufeful to the Attire or Seed, over haftily to 
perfpire. As we ufe, when we have puta Cork into a Bottle, to tie a 
Bladder over it. 





GHAR TT 


Of the FOLIATURE. 


“ HE Leaves of the Flower are folded up in fuch 
S<, Sort, asis moft agreeable to their own Shape, and 
that of their inclofed Attire: whereof I have 
given Inftances in the Fi? Mook, I thall here 
add fome further Remarques. 

2. g. The Leaves of the Flower of Blatta- 
ria, although of different Size and Shapes are 

“S““ fo lapped one over another, as to make an 
Equilateral Pentangle. 
~ 3. §. The Spiral Fold, which is properto the Flower, and never 
feen in the Greer Leaves 3 as it is it felf immediately vifible on the Sur- 
face, fo by cutting off the top of the Flower before it is expanded, 
feems alfo to make a Hefx 5 asin Perwincle, the larger Convoluulus, &c. 

4. §. Infome Flowers, where the Attire islofty or fpreading, asin 
Holioak, together with the Spiral Fold, the Leaves are all at the top 
tacked down a little; thereby making a blunter Cove, and fo a more 
ample Pyramid for the inclofed Attire. 

5. §. In Poppy, although the Leaves are extracdinary broad, yet 
being but few, and inclofing a {mall Attire ; they could not be well re- 
duced to any regular Fold, without leaving fuch a Vacwity, as by being 
filled with Aer, might be prejudicial to the seed. For which reafon, 
they are cramb’d up within the Evspalement by hundreds of little 
Wrinckles or Puckerss as if Three or Four fine Cambrick Handcherchifs 
were thruft into ones Pocket. 






6. §. 
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6. §. In Ladies-Bower, the Leaves are neither laped one over ano- 
ther, as is moft ufual; nor fet Edge to Edge, as fometimes, but Side 
to Side, anfwerable to their Shape, and the Diftribution of their Fi: 
bres. Their broad Tops being alfo rowled up fo as to make a Cone. 
In Ladys-Looking-Glafs, they {tand alfo Side to Side, but in a different 
manner: in the Former with the Sides ftanding inward, but here, 
bearing outward. 

7. §. Inthe Marvel of Pern, the Fold is likewife very peculiar. 
For, befides the feveral Plates, about Six, whereby the Flower is ga- Tab. 54. 
thered inthe Midle 5 the Top of it is alfo gathered up by as many .di- 

{tin& Plates, underneath the former 5 and thefe rowled or mieathed up 
together fo exa@ly, that the like could hardly be imitated by a very 
dextrous Hand. 

8. g. OF the Hairs upon Flowers and their Ue to the Attire, 1 Ch. 5- 
have alfo fpoken in the Firf? Baok, I hall here add, That they are 
likewife of Ufe to the Leaves themfelves, that is, for their clofer and 
fatter Conjunttion. For of fome Flowers it is obfervable, That they 
are all over fiooth, faving on their Edges, which are border'd with 
Fringes of Hair 5 as of Spanifh Broome, Dulcamara, and others: In Typ, 55. 
which, the Hairs on the Edge of one Leaf; are fo complicated, or at 
leaft indented, with thofe of another, that all the Leaves feem to be 
but one piece. Nature feeing it fit, by this meanss to tie them toge- 
ther, left they fhould be expanded before it be due time. 

g. §. Many Flowers inftead of Hairs, are befet round about, with 
a great Number of fmall Parés, not ending in a Poywt, but having a 
Head. Sometimes oval, as in Swap-Dragon, like the Horus of a Butier- 
fly, ora Plummers Sodering-Iron. But ufually Globular, as in Deadly 
Nighifbade, like fo many little Mufbrooms {prouting out of the 
Flower. 

10. §. Out of thefe Heads, doth fometimes iffue a Gummy or Bal- 
famick Fuyce. From whence proceeds that Clamminefs of {ome Flowers, 
whereby, being handled they ftick to our Fingers, asdo thofe of Bla- 
taria, and of Marigold; andthole of Colws Fovis,where the faid Heads 
are fo foft and fucculent, that they refemble fo many little Drops of 
Balfame, The Clamurine{s which is felt upon frefh Carduxs, may per- 
haps proceed from the like Cau/e. 

11. § THE Number of the Leaves of the Flower hath been no- 
ted by the Learned Sir Thomas Brown, to be ufually Frve. And this Treat. of 
Nature fo far affetteth, that many times where the Leaves of the fanie the Quine. 
Flower are of a different Size, yet they keep to this Number, as in Tab, 54. 
Blattaria. 

12. §. ITalfoadd, That even thofe Flowers, which are not proper- 
ly parted into Leaves, have yet their Tops ufually divided into Five 
great Scallops; as thofe of Toad-Flax, Snap-Dragon, Coded-Arfmart, 

Clary, Broom, and others. And when the Flower hath more than Five, 

even many times Five Leaves ; yet the Top of each Leaf is indented into 

Five Parts 3 asin Scorzonera, Cichory, and all the Intybous Kind, with Tub, § 40 
many others. E 

13. §. From whence and other like Inftances, it may feem, That 
there is fome certain Species of Salt in Nature, and that in moft Plants, 
of whofe Agency there are ftill fome Footfeps or other in the 
Flower. 








Tab, 54. 


14. 
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Tab. 55 


B.1. Chg. 


14. §. The Number of the Leaves, as hath been faid, iscommonly 
Five. Yetfome Flowers have fewer, and fome more, and that with 
Conftancy, in divers Numbers, from Oxe to Oxe and Twenty 3 perhaps 
in all, fo far. The Flower of Acanthus Syriacus, isin a manner one 
fingle Leaf, that of mowks-Rubarb, Three-Leav'ds of Poppy, Crofs- 
wort, Radifh, and many others, Four-Leav'd ; the greater Number of 
Flowers, Five-Leav'd; of White Hellebore, Tulip, Onion, and moft 
Plants with Bulbous Roots, Six-Leav'ds of Wild-Crowfoot, Seven- 
Leav'd 5 of French Marigold, commonly Eight-Leau'd , of Flower-de- 
luce, Nine-Leav'd;, of Chickweed, Ladies-Mantle, Ten-Leav'ds of St. 
James's Wort, Thirteen-Leav'd, and think of Febrifiga, Cotula, Age- 
ratum, Corn: Marigold, with others; and of Chamemile, Buphthal- 
mum, and fome few more, the Leaves are commonly Oxe and Twenty. 
In that of St, Fames’s Wort ,* the Number is {o conftant that there is 
fcarce OxeF lower in Forty, wherein the Leaves are more or fewer than 
Thirteen. Divers of which Numbers, feem alfo to have fome relation to 
the Number 5. For 9, is Twice 5 13, Thrice 5 and 25, Five times 5 run- 
ning into it felf. 

15. § THE Coxftituent Parts of the Flower arethe fame asthofe 
of the Leaf, fc.the Parexchyma or Pulp,and the Vefels. But in the Bafis 
or bottom of the Flower, the Parenchyma is commonly much more {pon 
gyand dry, thanin the Leaves 5 conteining, after the Flower is open’d, 
little or no Sap, but only a dry and warm der. Which ftanding con- 
tinually under the Seed,haftens the Maturation or due Exiccatioz there- 
of: as we ufe to dry Maulted Barly over a warm Killz. 

16. §. The Vefféls ofthe Flower, are both for Sap and for Aer, as 
well asin other Parts. And both of them fometimes, even in the skiz 
of the Flower 5 as may be argued from its being ftained with divers 


, Colours 5 produced as hath formerly been fhewed, by the mixed 


Tinures of the {aid Vefels. Thefe Colours, in many Flowers, as Tu- 
lips, asthey are in the Skin it felf, fo therein only 5 the Pylp of the 
Leaf being white. 

17. §. The Ligvous or Sap-Vefels are fewer,and the Aer-Veffels {mal- 
ler in the Flower, thanin the Leaf. And therefore it is very difficult 
to obferve the latter by Glaffes 5 efpecially the Proportion which they 
hold to the other Parts. But if you break the Leaves of fome Flowers, 
with very great gentlenefs; they may hereby be Uxroaved or drawn 
out, as in the Green Leaves, to fome vifible length; and their different 
Number in divers Flowers may be difcerned. 

18. ¢. THE Ofe ofthe Flower or of the Foliature whereof we 
are f{peaking, is various 5 as hath formerly been fhewed. I now only 
add, That one Uf hereof feemeth to be, for the Separation of the 
more Volatile and ftronger Sulphur of the Plant. That fo the Seed, 
which lyeth within or next it,may be fomuch the milder,and the Priz- 
ciples thereof more fixed and concentred. And this, both for its bet- 
ter Duration till the time of Sowing; and alfo, that its Fermevtation, 
when it is fow’n, may not be too hot and precipitates but fuitable to 
fo flow and equal a motion, as is the Vegetation of a Seed. 

19. §. Andthat this Swiphur is {eparated and difcharged by the 
Flower, feems evident, not only from the Strength of its Odour, above 
that of the other Parts 5 but likewife, in that many times where there 
is no Flower,or that very fmall, the Seed, that is its Cover,as in the Om- 

belliferous 
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belliferous Kind, is the more odorous. And therefore. alfo; the Vixe 

hath no Flower, partly, that the moft Volatile Spirit and Sulphur might 

all run into the Fruit. 

20. §. THE Figure of the Flower, although it is often much more 

complex, than that of the Leaf: yet there is no doubt, but that the 

Meafire hereof may be defined in fome way, anfwerable to that exem- 

plified in the foregoing Patt, The difference is only this, That 

whereas the Green Leaves, and the Plain Leaves alfo of the Flower, are 

all meafured by the parts of feveral Circles: thofe Flowers which 

are Bellyed, and thofe Leaves of the Flower which are not Plain, 

but Convex, are all meafured by the parts of feveral Spheres. And as 

the Diametres of thofe Circles, bear a certain proportion to the midle 

Stemm of the Leafs fo the Axes of thefe spheres, to an imaginary 

one in the Cevtre of the Flower. 

ar. §. NOW the reafon why the Figure of the Flower 1s more 

multiplex, than that of the Leaf; may be, partly, becaufe it.is under 

the Command and Government of thofe Salis, which are here more 

refined and depurate, than in the Leaf; and fo more free to lay the Foun- 

dation of any kind of Figure, for which, of their own Nature, they are 

adapted. Partly, for that as the Nitrous and Alkaline Salts are chiefly 

regnant inthe Leaf fo in the Flower, in which the Parenchymows Part x 
hath a greater (2) proportion than in the Leaf it is moft reafonable, ( S17; 
to aflign the Predominion to the Acid (b): the Particles whereof,both as Ceres, 
they are lefs,and alfo poynted at both ends, («) feem to be more eafily 7.) 7 
_applicable one to another for the making of any Sort of Lize or Figure. Ch Ad 2 














CHAP. IIL 


Of the Active, and firft of that fort which may bé called 
Seminiform. 


2 ITHIN the Foliatare ftands the Artire; which is 
of Two general Kinds, every where Various and 
Elegant; according to the Dejcription I have given 
of them inthe Firft Wook, 1 fhall here add fome Cf, 5. 


» further Remarques. 

2, § And firft, of that Sort of Attire, which 
f pu may be called Seminiform 5 being ‘ufually, as_it 

were, alittle Sheaf of Seed-like Particles 5 ftanding on fo many Pe- 

dicills, as the Ear doth upon the End of the Straw. 

Of their Colour it is obfervable, That for the moft part, they 
are White or Yellow 5 fometimes Blew 3 but never Red, let the Flower 
on Foliature be of what Colour it will. Neither doth their Colour all- 
ways follow that of the Foliature, although that be not Red. Where- 
by it appears, how very Curious and Critical Nature is, in the Separa- 
tion of the Fuyces in Plants: that {uch {mall Parts as thefe of the Aftire, 
and fo nearthe Leaves of the Flower, fhould yet receive a different 


Tindure. 





4. § 
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Tab. 55. 


Tab. 56. 


Tab.§ 5,568 


Tab. 57. 


4: §. Thefe Parts differ alfo in their Poftion 5 ftanding fometimes 
double upon each Pedicil, as in Toad-jiax, Snapdragon, and {ome others; 
but ufually fingle, as in Blattaria, Clematis Auftriaca, &c. Sometimes 
faftned to their Pedicils at their middle, ftooping down after the man- 
ner of Poppy and other hanging Flowers 5 as in Spanifh-Broom, Hyfop, 
Scabeous, Behen, &c. Sometimes they ftand erected, as in Clematis 
Austriaca, Ladyes-Looking-Glafs, Rape-Crowfoot, &c. Thofe of Coded 
Arfinart have no Pedicils, but ftand upon a large Ba/é. 

5. §. Of the Pedicéls themfelves, it isto be noted, That they are 
rarely faftned to the Top of the Repofitory or Cafe of the Seed, but 
round about the Bottom. Partly, That hereby they may the better in- 
tercept and feparate the Ixcongruows Parts of the Sap from the Seed, 
Yet in the Coded Arfmart they ftand at the Top. Which is not the only 
thing peculiar in that Plant; it being the property thereof, to ejacu- 
late its Seed, upon the leaft touch. Which property feemeth to de- 
pend, partly, upon the Pofition of the faid Pedicils, as {hall be fhewed 
in {peaking of the Seed. 

6. §. Thefe seed-like Parts are alfo of different Number. In Great 
Celandine, Rofe, Rape-Crowfoot, numerous; in Great Plantaine, and 
fome other Herbs, much more confpicous than the Foliature it lf, In 
Germander-Chickweed, they are always Two, and no more. Sometimes 
they follow the number of the Leaves, efpecially in the number 5 5 as 
in Blattaria, Black Henbean, &c. In Stichwort and Lychnis Sylveftris, 
they are 10, juft double to the number of the Leaves. 

7. §. They differ alfo in their Bigne/s; being in fome fmaller Flom- 
ers, larges as in Borage, Ladys-Looking-Glajs, and others: and in fome 
larger Flowers, lefs 5 as in the Ro/e. 

8. §. Butefpecially in their Shape, which is always very Elegant, 
and with much Variety. In Borage, likethe point of a Spear. In Blat- 
taria, like a Horfé-fhooe. In Clematis Auftriaca, like the Spatula, where- 
with Apothecaries make their Mixtures. In Mallow, like a Head-Roll. 
In yop, they have one Cleft before 5 in Blattaria, one round about ; 
in Water Bettony, one at the Top 5 in Scabions, they have a double Cleft, 
one on each fide; and fo in St. Fohus Wort, Hyofcyamus, and others ; 
before they open, in the Shape of adouble Purjé, 

g- §. Thefe Parts, are all hollow 5 each being the Theca or Café 
ofa great many extream {mall Particles, either Globular, or otherwile 
Convex ; but always regularly. figur’d. They are all crowded together, 
and faftned in clofe Ravks, without any Pedicils, to the Infides of the 
Theca, like other leffer Seeds within a greater 5 or after the fame man- 
ner asin Hyofcyamus and fome other Plants, the true Seeds themfelves 
grow all round about clofé to the Bed of the Cafe; as in Clary, and 
the Fegures now referred to,may be feen. And when they are ripe, the 
Café al{o opens and admits them to the Aer, as the Seed-Cafe doth the 
Seed. The whole Attire, together with the Folzature and Seed-Cafe, 
See in one Example, amongft the Figures. 

to. §. The Colour of thefe {mall Particles conteined in the Theca, 
is alfo different. But as That is ufually White or yellow, fo are Thee: 
fometimes Blemifh; but never Red. And fometimes not of the fame 
Colour with that of the Theca, Which further thews how {crupulous 
Nature is, in differencing the Tindures of the feveral Parts. 


II. $ 
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11. §. They are alfo of different Bignefs and Figure. Thofe in 
Snap-dragon, are of the {malleft size I have feen; being no bigger 7, 
through a good Microfcope, than the leaft Cheefe-Mite to the naked ans 
Eye. In Plantain, alfo through a Glafs, like a Scuroy-grafs-feed. In 
Bears-foot, like a Muftard-feed. In Carnation, like a Turnep-Seed. In 
Bindweed, like a Peper-Corz. In all thefe ofa Globular Figure, 

12. In Devils-bit, they are alfo Rowxd, but depreffed, like the Seed 
of Goof-graft, ora Holland Cheefe. In the Bean and all forts of Puls, 
and Trefoyls, as alfo in Blew-bottle, &c. they are Cylindrick. In Orange Tab. 58. 
Lilly, Oval, one 5% ofan Inch long,like an Avts-Ege. In Deadly-Night- 
fhade, a\fo Oval, but fmaller at both Ends. And thofe of Pancy, Cu- 
bick, Yn all thefe and the former, they are Smooth. 

13. §. Butin Mallow, Holyoak , and all of that kind, they are be- 
fet round about with little Thornes; whereby each looks like the seed- 

Ball of Roman Nettle, or like the Fruit of Thora-Apple, or the Pifh cal- Typ, «8 
led Pifcis orbis minor, or the Murices, ufed antiently in Wars. They are cae 
alfo very great, fhewing, through aGhfs, of the bignefS of a large . 
White Peaje being 200 or 300 times biger than thofe in Svapdragon 5 

of which there are about a Thoufand in each Theca, that is, in the fpace 

of about 1000! Cubical Part of an Inch. 

15. §. In fome Plants,as in Deadly Night-foade, where thefe Parti- 
ales are White, they feem, by a very good Giafs and advantagious Pof- 
tion, to be compoled of Parenchymous and Lignous Fibres, {titched up 
together, as in the other Parts. 

15. §. In Colocyuthis, (and with-fome Avalogy in Wild Cucumer, 
and I fuppofe all of that kind }) the Attire is very peculiar, not confift- 
ing of feveral little Thece, upon fo many Pedicils, as is defcribeds but 
is all one entire Part, like a thick Columna in the midft of the Flower 5 
having feveral little Ridges, and Furrows winding from the Top to the 
Bottom round about. In the midle of each Ridge runs a Live, where 
the Skin, after fometime, openeth into two Lips, prefenting the Globu- 
lar Particles conteined in the hollow of every Ridge. 

16. §. Where the Aifire confifts of feveral Seed-like Parts, as is 
deferibed ; there, another Part diftinét, like a little Columna or Pina- 
cle, ftands on the Top of the Uterus or true Seed-Café. Which is 
alfo regularly and varioufly Figured. In Bindweed, it hath a round 
Head, like that of a great Piz, In the Common Bell, St. fohns wort, it is Tab.56,57. 
divided into Three Parts. In Gerarinm, into Five 5 In Afarum, into 5 
Six. Sometimes, the Head is Smooth, and fometimes befet with lit- 
tle Thorns, asin Hyofiyamus. Of the Uf of thefe Parts, anon. 
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Tab. 59. 


Tab. 59. 


Tab. 60. 


But. Ch. 5. 
Tab. 60, 
65, 162: 


Bur. Chis. 


Tab. 60, 
61, 62. 


Tab. 58, 
&c. 


CRAP. TEV. 


Of the FLORID ATTIRE. 





N THIS Attire there is alfo much Elegant Vari- 
ety, according to the Deféription we have given 
of it in the Fir? Wook, It always confilts of 
feveral Sits; Ten, Twenty, Fourty, a Hun- 
dred, or more, according to the Bignefs of the 
Flower. And every Swit moft commonly, of three 
diftin& Parts, all of a Regular, but Different Fi- 

gure. The utmoft Part, is always like a little 
Flower with Five Leaves and a Tubular Bafe, like that of Com/lip. So 
that every Flower with the Florid Attire, Embofomes, or is, a Pofy of 
perfect Flowers. 

2. §. In fome Flowers, every one of thefe Florets, is encompafled 
with an Hedg of Hairs; and every Hair branched on both fides 
almoft like a Sprig of Fir; as in Aster Atticus, Golden-Rod , and 
others. 

3. §. The Bafe of the Floret is ufually Cylindrick, but fometimes 
Square, asin French Marigold. And the Leaves hereof which, for 
the moft part, are Smooth on the Infide, in the fame Flower are all 
over Hairy, And the Edges of thefe little Flowers, are frequently 
Ridged, or asit were, He wd, like the Edge of a Band. 

4. §. The midlemoft of the Three Parts, which I call the Sheath, 
is ufually fattened towards the Top, or elfe at the Bottom of the Floret. 
This is rather indented, than parted into Leaves. The Surface feldom 
Plain or Even, but wrought with Five Ridges, and as many Gutters 
running almoft Parallel from the Top to the Bottom. 

5. §. The Inmoft Part, which I call the Blade, runs through the 
hollow of the Two Former, and fo is faftned, with the Floret, to the 
convex of the Seed-Cafe. The Head and Sides of this Part, is always 
befet round about with Globulets, commonly through a Gla/s, as big 
asa Turnep-feed, ora great Pins-Head. In fome Plants growing clofe 
to the Blade, as in the common Marigold 5 inthe French, and others, 
upon Pedicils or little flender Stalks- Thefe, as the Blade {pringeth up 
from within the Sheath, are ftill rubed off, and fo ftand like a Powder 
onthem both. And fometimes, as in Cichory, they feem to grow on 
the Infide the sheath, if it be fplit with a {mall Piz: as alfoin Kyap- 
weed, in which they are numerous. Yet inthe Seed-like Aitire, always 
more numerous, than in the Florid. 

6. §. The Head of the Blade is always divided into Two, and fome- 
times into Three Parts, asin Cichorys which, by degrees, curl outward, 
after the manner of Scorpion-Grafs. 

7. §._ The Defcription now given, agrees principally to the Corym- 
biferous Kind, as Tanfy, Chamemile, and the like. But in Scorzonera, as 
alfo Cichory, Hawk-Weed, Monfear and all the Intbows Kind, with many 
more 
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more, the Aftire is not feparate from the Folature, fo as to ftand with= 

in that in one entire Pofy ; but every Leaf of the Flower hath its own 

Attire apart. For the fake of which, the Bzfis of every Leaf is formd 

into a little Tbe or Pipe, whereby it embofomes itsown Affire within Lub. 62. 
it felf Confifting commonly of 7w0 Parts, a Sheath and a Blade: the 
Leaf it {elf anfwering to the Foret in other Flowers, 

8. §. In fome Plants, befides the Attire or Pofy in the midle of 
the Flower 5 the Leaves alfo have each their own to themfelves, as in 
Marigold : yet this, as I take it,confilting only of one fingle Part,which 
anfwers to the Blade 5 the Leaf it {elf being as the sheath. 

9. §. In many Plants, this Florid Attireis very larges fo that not 
only the Su7ts, but alfo the feveral Parts whereof every Suit confifts, T,p, 6L 
being throughly ripe and well blown open, are all vifible to the bare 
Eye, asin Kzapweed, and all the Thiffle Kind. This Attire is all the 
Flower, that this fort of Plants have ; being, though Empald, yet with- 
out any Foliature. 

to. §, And fometimes, there is little or no Flower befides this At- 
dre, although extream {mall, asin Golden Rod, Wormmood and others. 

Where it may be noted, That the Medicine called Wormféed or Semen 
Santonici, is no Sort of Seed, but the Buds of {mall Flowers, or of the 
Florid Attire of that Plant, 


Tab. 6%. 





CHAP. ¥. 


Of the Ufe of the Attire. 


“] FE the Secundary Ufé hereof, I have {poken in the 
TN 4 Fir Wook; and particularly, of the Giobulets or Ch, 5. 
iY), D {mall Particles within the Thece of the Seed-like At- 
& tire, and upon the Blades of the Florid, [have con- 
f@ jectur'd, That they are that Body which Bees gather 
J) and carry upon their Thighs, and is commonly cal- 
7D Mie \ed their Bread. For the Wax they carry in little 
Flakes in their Chaps : but the Bread is aKind of Powder; yet fome- 
what moift, as are the faid little Particles of the Attire. ; 

2. §. But the Primary and chief Uf of the Aftire is fach, as hath 
refpect to the Plant it felf; and {o appears to be very great and necef 
fary. Becaufe, eventhofe Plants which haveno Flower or Foliature, 
are yet fome way or other Attir’d; either with the Seminiform, or the 
Florid Attire, Sothat it feems to perform its fervice to the Seed, as 
the Foliature, to the Fruit. . ; 

3. §._ In difcourfe hereof with our Learned Szviliaz Profeflor Sir » 
Thomas Millington, be told me, he conceived, That the 4étire doth 
ferve, as the Male, for the Gezeration of the Seed. 

4. §. Timmediately reply’d, That I was of the fame Opiriton ; 
and gave him fome reafons for it, and anfwered fome Objections, which 
might oppofe them. But withall, in regard every Plant is sppeéSudus 
or Male and Female, that Iwas alfo of Opinion, That it ferveth for 
Brera the 
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the Separation of fome Parts, as well as the Affufion of others. The fum 
therefore of my Thoughts concerning this Matter, is as follows. 

5. g. And Firft, it eems, That the Aitire {erves to difcharge fome 
redundant Pert of the sap, as a Work preparatory to the Generation of 
the Seed. In particular, that as the Folzature ferveth to carry off the Vo- 
latile Saline Sulphur : So the Attire,to minorate and adjuft the Aereal; to 
the end, the Seed imay become the more Oyly, and its Principles, the 
better fixed. And therefore the Foliature generally hath a much 
ftronger Odour, than the Attire: becaufe the Saline Sulphur is ftronger, 
than an Aerial, which is too fubtile to affect the Senfe. Hence alfo it is, 
that the Colour of the Parts of the Attire, is ufually White,or Yellow,ne- 
ver Red: the former, depending upon a greater participation of Aer ; 
the latter, of Sulphur, Ladd further, That the moft Volatile and Aeri- 
al Sulphur 5 being by means of thefé Parts much difcharged 5 it may 
hereby come to pafs, not only that the Seed is more Oylie,and its Princi- 
ples more fixed 5 but alfo, that the Body or Parexchyma thereof, is fo 
compact and clofe: For although it confifts of Bladders, yet fuch, as 
are Twenty times {maller than in any other Part of a Plant of the like 
bignefs. Whereas, were the Aer copioufly mixed with the sap here, 
asin the Pith, Fruit, and other Parenchymows Parts 5 it would give {o 
quick a Ferment to the Sap, as to dilate and amplify the Bladders of 
the Seed,beyond its prefent compact and durable Texture ; and fo expofe 
it, either to a precipitant Growth, or fudden Rot. Wherefore, as 
the Seed-Caje is the Womb; fo the Attire ( which always ftands upon 
or round about it ) and thofe Parts of the Sap herinto difcharged ; 
are, asit were, the Mex/és or Flowers, by which the sap in the Womb, 
is duly qualified, for the approaching Geveration of the Seed, 

6. §. And as the young and early Attire before it opens, anfwers 
to the Afenfes in the Femal : {fo is it probable, that afterward when it 
opens or cracks, it performs the Office of the Male. This is hinted from 
the Shape of the Parts. For inthe Florid Attire, the Blade doth not 
unaptly refemble a fmall Pewis, with the Sheath upon it, asits Preputi- 
um. And in the Seed-like Awire, the feveral Thece, are like fo many 
little Tefficles. And the G/obulets and other {mall Particles upon the 
Blade or Penis, and inthe Thece, are asthe Vegetable Sperme. Which, 
fo foon as the Penis is exerted, or the Tefficles come to break, falls 
down upon the Seed-Ca/fé or Womb, and fo Touches it with a Prolj- 
fick Virtue. 

7. §. Confentaneous hereto it is alfo obfervable, That thofe Herbs 
generally have the Seed-like Attere,which either produce a greater Quan- 
tity of Seed, or a Perennial Root : and that there is no Tree, with the 
Florid Attire. Asif the other, becaufe it contains a far greater Pro- 
portion of the abovefaid Particles, that is, of sperm; ‘tis able to beget 
amore Numerous, Vivaceous, or Gigantick Birth, 

8. §. That thefame Plavt is both Male and Female, may the ra- 
ther be believed, in that Swails, and fome other Avimals, are fach. 
And the Parts which imitatethe Aenfés, and the Sperm, are not pre- 
cifely the fame: the former, being the External Parts of the Attire, and 
the Sup, which feeds them the latter, the {mall Particles or moyft 
Powder which the External inclofe. 
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9: §. And that thefe Particles, only by falling on the Userus: 

fhould communicate to it or to the Sap therein, a Prolifich Virtue s it 

may feem the more credible, from the manner wherein Coition is made 

by fome Avimals; asby many Birds, where there is no Intron {fion, 

but only an Adofculation of Parts : And fo in many Fijbes. Neither 

in others, doth the Pesis ever enter any farther than the Neck of the 

Womb. Nor doth perhaps the semenit felf: or if it doth, it can by no 

means be thought, bodily or as to its gro Subftance, to enter the Mem. 

branes, in which every Conception, or the Liquor intended for it, be- 

fore any Coztion, is involved; but only fome fubtle and vivifich Efflu. 

via, to which the vifible Body of the Semen, isbut a Vehicle. And the 

like Efflaviz may be very eafily transfuled from the above {aid Particles 

into the Seed-Café or Womb ofa Plant. 
to. §. If any one fhall require the Siniilitude to hold in every 

Thing 5 he would not have a Plant to refemble, but to be, an Avimal. 





Gr AP. Vial 


Of the Time of the Generation of the Flower. 


Be HE Time in which the Flower is Generated or For: 
_ med isa Providence in Nature, whereof, I doa lit. 
tle wonder, that no one, among{t fo many obfer- 
vers of Plants, hath ever yet taken any notice. It js 
be therefore to be remarked, That all Flowers are for- 
& med or perfectly finifhed, in all their Parts, long 
Case before they appear in fight; ufually Three or Four 
Months, and fometimes half a year, or more. And that in all Perey- 
nial Plants, thofe Flowers which appear and are called the Flowers of 
any one year; are not formed in that year; but were actually in 
Being, and entirely formed in all Parts, the year before ; as in many 
Herbs, and in all Shrubs and Trees. 

2. §. This will beft be feen by fome Inftances. So the Flower of 
Mezereow, which opens in Faxuary, 1s entirely formed about the midle 
of Augu/? in the year foregoing. At which time, the Greez Leaves of 
the Bud being cautioufly removed, the Leaves of the Flower, and the L4b. 63: 
Thece Seminiformes or Seed-like Attire, encompafling the Seed-Cafe, 
through an indifferent Gis, are all diftin@lly vifible. 

3. §. The like may be feenin Siryzge, and other Shrubs, and in 
Trees. Inas many of which, as are Frugiferous, the Fruit alfo, which 
an{wers to the Seed-Ca/é in other Plazts, is about the fame time entire- 
ly formed. 

4. §. Andfo in Herbs § as the Flower of Afarum, which appeareth 
in April or May, is entirely formed in Auguft or Fuly of the foregoing 
year. For there are here, as well as in Trees, Two Sorts of Buds; fome Tab.6 4s 
which are compofed only of Gree Leaves; and fome which alfo con- 
tein a Flower and the Seed-Café. Soin Bears-foot, by fome called the 
January Rofe, the Flower-Buds, which open in January are all formed 
in or before the Month of Avgu? in the year preceding. 
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5. §. The fame may alfo be feen about the end of Augu/t or the be- 
ginning of September in a Tulip-Root. In which, the Two Inmoft Shells 
dryer than the reft, {tand hollow, withthe little young Flower (which 
appears in March or April following) inclofed now in their Cextre. Being 
thus kept ware and dry, leftit fhould either perith, or be precipitated 
upon the Wixter, by {prouting too foon. 

6. §. From hence it is plain, That although the Flower appears be- 
fore the Seed yet if the comparifon be made betwixt the Flower and 
Seed of the fame year; the Seed is firft formed, and afterward the 
Flower. That is, the Seed, for which Nature choofes the Firft- 
born Sap, is formed in the fore part of the year: which work being 
finifhed, out of the lefs fecund part of the Sap, the Flowers intended 
for the Sire and Matrix of the next years Seed ; is afterwards produced. 

7. §. THE true Time of the Generation of the Flower being 
know’n, it may alfo be an Inducement to make Tryal, for the bringing 
of many Flowers to grow fairly in Winter,which are ufed to grow, that 
is, to appear, only in the spring and Summer: Jc. by keeping the Plants 
warm, and thereby enticing the young lurking Flowers to come abroad, 








The Appendix. 


Being a Method propofed, for the ready finding, by the 
Leaf and Flower, to what Sort any Plant belongeth. 







Ry LTAOUGH many have beftowed extraordina- 
+ xy Care and Induftry upon the fearching out, and 
@ Defcription of Plants; and for the reducing of 

them to their feveral Trzbes : yet I will take leave, 
\Z here to propofe a fhort Method whereby Learn- 
ers, feeing a Plant they know not, may be infor- 
AP med to what Sort it belongs, and fo be directed 
where to find it defcribed and difcourfed of. For, except they have 
a Mafter to conduct them,which few have; they muft needs,by feeking 
at random,lofe a great deal of time, which by a regular Enquiry might 
be faved. Befides, that what is learned by their own Obfervation, 
will abide much longer on their mind, than what they are only Poyn- 
ted to, by another. 

2. §. Nowthe moft Philofophickh way of diftinguifhing or forting 
of Plants, were by the Charatteriftick Properties in all Parts, both Com- 
pounded, Conftituents, and Contents. But of the Compounded, the Seeds, 
and fome other Parts, are oftentimes very minute: and the Roots always 
lie hid. Asalfo the Continent Parts, every where, without cuting and 
the ufe of Glafés. Nor can the Contents be accurately obferved other- 
wife. So that for the Ofe here intended, thofe Properties are the fiteft 
to be infifted upon, which are the moft Confpicuouvs, and in thofe Parts, 
where the Learner may the moft readily and without any difficulty 
take notice of them 5 as in the Flower and Leaf. The Flower hath 
Varieties enough of it felf But in regard it is often wanting, when the 
Green Leaf is not 5 it is therefore convenient, that he be affifted 
by 
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by both, and that the Varieties of both be diftin@ly rediced unto 72 
bles. Which may be done, after the following, or fome other like 
manner. 

3. §. And Pirftfor the Leaves. The moft obvious Varieties of 
which, are in their Pofition, Size or Shape. 

4. §. Leaves are faftned with, or without a Stalk, Without; 
only clofe tothe Branch, as in Sonthiftle3 ox furrounding it, as in 
Thorow-Wax. 

5. §- Both thefe ways, they ftand either fingly, that is, but one at 
the fame height 5 or more together. 

6. §. More together, in Even or Odd Numbers. In Even Numbers, 
commonly Twoand Two, asin Sage, Poliums Sometimes Four, as 
in Crofs-wort, Madder, Herb True-Love, Pomum Maje; or more, as, 
I think, in Woodrofé, &c. In Odd Numbers, Three, asin all Trefoyls, 
Strawberries 3 Five, in Pentaphil, Caftanea Equina; Seven,in Tormentil. 

7. §. The Sizes of Leaves are innumerable. It is therefore necef- 
fary to reduce them toa Standard. And fo, they may be reckoned, 
Three § Swall, Mean and Great: with refpec& to the Length of the 
Leaf, the Breadth, or both. From one Inch and under, all Leaves may 
be accounted Sail, from one Inch and over, to five Inches, Mean: 
from five and over, Great. 

8. §. The Shapes of Leaves are alfo numberlefs. But the moft ob- 
vious diftin&tions which they admit of, are fuch as thefe ; 

g. §. Leaves are Membraneous, asthe greater part 5 Squaneous, as 
Abies 5 or Filamentous. Which are folid, as in Fexil, Meum, Buphthal- 
mum, Chamemile, Groundpine 5 or hollow, as in Oxion. 

io. §. Membraneous, have all their main Fibres produced either from 
the Stalk , as in Holyoak or from the middle Stem of the Leaf, as in 
moft. From the niidle Stew, reciprocally, as in Scabous, or oppofitely, 
that is, one over againft another, asin Ro/é : and both ways, at Acute 
Angles, asin moft5 or Right, as in Dandelion. 

tr. g. Again, they are different with refpe& to the Top, the Bot- 
tom, and the Sides. The Top is Thorny, asin Furz 5 or Unarmed. On- 
armed, either Produced, that 1s, Poynted, or at lealt, Ronndifh, asin La- 
miunt, Ironwort 5 or elfe Reduced, asin Woodforrel. And {6 the Bot+ 
tom, iseither Reduced towards the Top, as in Ground-Ivy, or Produ- 
ced uponthe Stalk, asin Poplar, Bay, &c. : 

12. §. The Sides or Edges of the Leaf, are either of one and the 
fame Meafire, as commonly; or of divers, as in Doronicum. Both 
ways they are Even, asin Syringu, Mous-ears or Uneven. The Un- 
even, are Prickly, as Holly, Eryngium, Thifile; or Unarmed. Unar- 
med, are Infeéted, or Refeted. Infeted deeply, that is, Lobed, as 
Golden.Liverwort, Clematis Peregrina; or with (hallow Infections, as 
in moft. And fo, Indented, or Scallopped : the former, when the An- 
gleis made withStraight Lives,as in Dandelion; the latter,with Crooked, 
as in Thalictrum, elected, that is, both Lobed, and Infe@ted, or wheti 
upon the greater Infeifions, there are other lefler oncs, as in Wild-Clarg, 
Loge, Maflrmort. ie 

13, §. THE moft Confpicuous Varieties of Flowers, are in their 
Pofition, size, Shape, and Colour. : 

14. §. Moft are faftned with stalks ; but many without. Some- 


times, they are placed round about the Brazch, that 1s, Coronated, as 
in 









































































































































































































































































































































































































































































































































176 





The Anatomy Book IV. 


in Puleginm and fometimes, all on one fide; either in Ranks only, as 
in Bawa 5 or in Rawk and File, asin Foxglove. In Saxifraga Aurea, 
they grow on the Leaf. j ! ‘ 

15. s. Again, they either ftand Singly, as in Corn Marigold; or 
Cluftur'd. And fo, either all upon one Branch, or on feveral little Ra- 
mificated Sprigs. On one Branch, prolonged like a Tail, as in Blatta- 
via, or Contraéted. And {0, either® without Stalks, that is, Capita- 
zed, asin Scabious ; or with Stalks, that is, Omebellated, as Feuil, &c. 
On feveral Sprigs, asin Tanacctum, Yarrow. 

16. §. The Sizes of Flowers, as of the Leaves, may be reduced to 
Three. From 2 an Inch and under, in Diameter or Length, may be 
accounted Smal/. From 4 an Inchand over to an Inch and:, may go 
for Meaz. And froman Inch and + and over, Great. 

17. Inrefpect of the Shape, Flowers are Open or Belly’d. Opex have 
both Leaves and Aftire, as mofts or elfe are all Attire, as of Burdock, 
Beta Cretica. 

18. §. The Opex, confift of a Certain Number of Leaues, Oxe, 
Two, Three, Four, Five, Six, Seven, Eight, Nine, Ten, Thirteen, or 
One and Twenty. Uncertain, commonly called Double. Thofe of-a 
Certain Number, either Uniform, that. is, all of a certain size and 
Shape, asufually 3 or Biform, or Triform, asin Iris, Blatiaria. And 
thefé again, Even Edged or Notched 5 with Three Poyuts, as in Mari- 
gold 5 or Five, in Cichory. 

19. §.° The Belly'd, are either fo in whole 3 or in Part, that is, 
with the Top divided into Leaves, andthe Bottom, Hollow: The for- 
mer, are alfo Even Edged, as inConvoluulus 5 or Notched, as in Tra- 
chelium, The latter have their Leaves diftinguifhed as before. Their 
Bottom or Bafé, either faftned tothe Seed-Cajfe, asin Swap-dragon; or 
ftanding below it. And fo, either Straight, as I think in Toad-flax 5 
or Crooked, as in Violet, Lark-heel. 

20. g. Inallthefe, the Artire is either Sewiniform, or Florid. And 
both, Cluflur'd, or Divided ; as in Mallow, St, Fohns wort 5 Starwort, 
Hawkweed, 

21. §. The Colours of the Flower, are White, as in Water-Cromfoot ; 
Red, as Lychnis ; Blew, as Borage, Purple, as Stock-Fuly. Flower 5 Black, 
as in fome Anemones 5 Yellow, in Wall-Flower 5, Tawny, in Colus Fovis 5 
Green, in Laureola. Which are either Siagle, or Mixed: Tio toge- 
ther, asin Butyr-Bur, White and Red; in White Hediibore, White and 
Green 5 in Mouks Rubarb, Red and Green; &c. Or Three together, as 
in Pancy, Yellow, Blew, and Black, i, €. atro-purpureus. 

22. §. How farthefe, and fome other like Di/tinctious, being re- 
duced to Tables, would ferve for the finding out of any Sort of Pht, 
may be conceived, if we confider, how greata Variety, afew Bells, in 
the ringing of Changes, will produce. And the fearch will be eafy, and 
fuccefsfull, if in every foregoing Table, reference be made to thofe that 
follow 5 and in the Zab/es conteining the laft Dizifioxs, the Names of 
the Plants therein poynted out, be exprefied. 
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CSUN IR IU 
Of the PEAR and QUINCE. 
GHA 2... 
Of the P LUM, and fome other Fruits of the fame Kindred 
Gin eAL RLV, 


Of the GRAPE, and HAZEL-NUT; with fome 
other Fruits analogous to each of them. 


CHAP. V. 


Of th SEED-CAS Eor MEMBRANEOUS 
UTERUS. 


CHAP. VL 
Of the USE of the Parts to the Fruit. 
CH ATP.” V it. 


Of theUS E of the Parts tothe Seed. And the 7 1M E, 
in which, the Uterus or Fruit and Sced-Cafe are formed. 


THE 





Book IV. 








FRUITS 


PART IIL 








Cee, JE 


Of the APPLE; and of the LIMON, and CUCUs 
MER, the Fruits of Plants valgarly called PO MI- 
FEROUWS. 





ec H E Defeription and Ofe of Leaves and Flowers, 
“Se together with the P2gures thereto belonging, were 


3. § AN APPLE, befides the Sk, confifteth of a Parenchyma, 
Veffels, and Coar. ‘The Parenchyma or Pulp, isthe fame with that of the 
Barque of the Tree. Asis apparent, not only from the vifible conti- 
nuation thereof fromthe one, through the Sia/k, into the other; but 
alfo from the Struéture common to them both; being both compofed 
of Bladders. In which, notwithftanding, there is this difference, 

Ff 2 That 
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That whereas in the Barve, they are /pherical, and very fmall, moft of 

them, through a good Glas, not exceeding +.th of an Inch in Diame- 

tre, and fome of them, lefs: here,they are oblong and very large, moft 

Tab. 6 of them about 34 of an Inch in Length, or more,according to the large- 

45+ nef and tenderne of the Fruit; being all uniformly tenter‘d or 

ftretched out, by the arching of the Vefels, from the Coar towards the 
Circumference of theyApple. 

4. §. The Vefels, as inthe other Parts of a Plant, are Succiferous, 
and for der. Both the Branches of the former, and the fingle Fefels 
of the latter, are extream fmall. They run every where together, not 

Tab. 65, collateral, as Veins and Arteries do in Animals 3 but the latter, fheathed 
in the former. 

5. §. They are diftributed into Twenty principal Branches. The Ten 
outmoft, a little within the Apple, are diverted from a {traight Line,into 
fo many great Archess from which a few finall Fibres are without any 
order difpearfed through the Apple. The Five middlemoft, and the 
Five inmoft, run ina ftraight Live as far asthe Coar, and are there di- 
verted into as many lefler Arches; the former, at the outer, and the 
latter at the iner Angles of the Goar. Upon thefe Five inmoft hang all 
the Seeds. 

6. §. Thefe Ten, and the other Ten abovefaid, do all meet toge- 
ther at the top of the Apple, where originally, they all ran into the 
Tab, 65 Flower. But betwixt them, there are fcarce any intercurrent Fibres ; 

“ 2" fo that they appear every where disjunct fromthe bottom to the top 
of the Apple. ; 

7. § A LIMON hath a Threefold Parenchymas which feem 
to be derived one from another : the Texture, upon every derivation, 

Tab. 66 being fomewhat altered, and fo made more clofe and elaborate. The 
“""" utmoft, called the Rizd, hath the moft open, and the courfeft Texture 
being compofed of the largeft Threds, and thofe Threds woven up into 
larger Bladders. Thole little Cells, which contein the E/ential Oy! of 
the Fruit, and ftand near the Surface of the Rind, are fome of the faid 

Bladders much more dilated. 

8. §. From this utmoft parenchyma, Nine or Ten Infertions or La- 
wells are produced, betwixt as many Portions of the Pulpy Part, to- 
wards the Centre, where they all unite into one Body, an{werable to 
the Pith in the Truwk or Root of a Tree; and is a confpicuous demon- 
ftration, of the communion betwixt the Bargue and the Pith 5 which 

Tb. 66, there, is much more obfeure and difficult to obferve. At the bottom, 
"but efpecially the top of the Fruit, the Pith is fo far expanded, as with- 
out the mediation of any Lamels, to be joyned to the Rind. 

9. §. Throughout this Parexchyma, the Veffels are difpearfed. But 
the chief Brawches ftand on the iner Edge of the Rivd, and the outer 

Tab. 66. Edge of the Pith, juft at the two extremities of every Lamel, From 
thofe Branches on the Edge of the Pith, other little and very {hort 
ones fhoot into the Pulp of the Fruit, upon which the Seeds are ap- 
pendant. Inthe Centre of the Pith, are Eight or Nine, in 4 Rizg, 
which run through the Fruit up to the Flower. 

To. §. Between the Riwd and the Pith and thofe feveral Lamels, 
which joyn them together, ftands the fecond Sort of Parenchyma, dif- 
ferent from the former, in being fomewhat clofer, and finer wrought 
Divided, bythe Lameéls, into feveral diftin® Bodies 5 every one of them 
a great and entire Bag. IL. §. 
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11. §. Within every great Bag, is conteined a Third Ps 
which is alfo a Clufter of other little Bags, about the bigne 
Oate, all disjoyned one from another, and having their diftinG@ Stalks, Tab. 66. 
of feveral Lengths, by which they are all faftned to the utmoft Side of 
the great Bag, wherein they are conteined. Within each of thefe lefler 
Bags are conteined many hundreds of Bladders, confilting of moft ex- 
tream fine Threds woven up together into that Figure. Within thele 
Bladders lies the Acid Fuyce of the Limon. 

12. §. A CUCUMER, hath alfo a Threefold Parenchyzz. The 
Utmoft, is derived, from the Barque. In this, being expoled for fome 
time to dry, and then cut tranfverfly with a Rafors not only the Blad- 
ders, but alfo the Threds whereofthe Bladders confift, through a good 
Microfcope, are apparent. 

13. §. Throughout this Parenchywa the Sap-Veffels are difperfed 5 
near the Circumference, in Ten or Twelve very large Branches. Each Tab, 66. 
of thefe larger Branches, embofoms another of Aer-Ve/ffels in its Centre. 
Adjacent to the Midle Parenchyma, they ftand in Clufires of much 
f{maller Branches, but more numerous. 

14. g. Out of all thefe Sap-Ve/fels, iffues a tranfparent and vifcous 
Mucilage 3 which being dryed, becomes as hard and tough as Gum Tra- 
gacanth, Analogous to which, I fuppofe, is the truly purgative part of 
Elaterinm. 

15. §. The Midle Parenchyma is derived from the Pith; and divi- 

ded into Three Colums, ftanding triangularly, and having each of them 74) 64. 
a Triangular Figure. Within thefe Colums ftand a diftinéct Sort of Sap- 
Veffels : from whence, feveral {mall and fhort F7bres hoot into the In- 
moft Pzrerchyma; whereupon the Seeds dohang. So that thefe Coluzns 
are as it were the Beds on which the Seeds grow. With each of the 
Seed-Branchs or Fibres,goes {ome part of the faid Parenchyma or Colum, 
out of which, the Covers of the Seed are formed. 

16. §. The Inmoft Pareschyma wherein the Seeds lie, and which 
anfwers to the Pulp of a Limon, feems likewife to be derived from the Typ, 6¢ 
Colums, that is, to be originally thence produced upon the Seed-Fibres, a 
and afterwards fpread and augmented into a Pulp. By Three Inférti- 
ons from the Colums, and asmany fromthe Utmolt Parenchyma, and 
thefe resinferted 5 it is divided into Six Triangular Bodies 3 and every 
Triangle, into Three Ovals. 

17. §. Anear refemblance betwixt the Garden and Wild Cucumer, 
with refpect to the Inward Strudfure, as well as the Outward Figure, To 66, 
may be obferved: Both of them having a Threefold Parenchyma. Yet 
with this difference, That the Three white Triangular Bodies or Co- 

Iums in the one, is anfwered by a White Ring or Tube in the other. 
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Tab. 67. 


Tab. 67. 





C Hse BT 
Of the PEAR and QUINCE. 


oy PE AR, befides the Skiv, confifteth ofa Twofold 
Ma, Parenchyma, of Veffels, Tartareous Kuots or Grains, 
andaCoar, The Skiz is lined with a great num- 
ber of the {aid Tartareous Grains, through a Glafs, 
¢ about the bignefs of {mall Shot: whereby it looks 
withinfide,like the Shi of the Scate and fome other 

ne Fifes. Befides thofe which grow tothe sé, there 
are alfo many more ftanding near adjacent to it all round about the 
Fruit: altogether about 34 of an Inch in thicknefs, through a a@- 
crofcopes as in a Slice of a Pear cut tranfverfly is apparent. Somewhat 
more or lefs, as{ take it, according to the Delicacy or Harfhnefs of the 
Fruit as more in a Burgamy,or other {oft and {weet Pear, than in thofe 
which are called Strangulatoria. As all Vinows Liquors, and thofe efpe- 
cially which are the moft Tartareous, become more foft and {weet, ac- 
cording as they caft off their Tartar, in a greater quantity, upon the 
Sides of the Ve/fel. é 

2. §. The Outer Parenchyma, is of the fame Original, and gene- 
ral Stru€ure, asin an Apple, But the Bladders, anfwerable to the Shape 
of this Frat, not altogether fo long, with refpect to their Bredth. 
Throughout this Parenchyma, are alfo difperfed many {mall Turtareows 
Grains 5, moft of them fomewhat round, as thofe next the shiv, and 
of a like Sizes but nothing near fo numerous. 

3. §. The Bladders here, have alfo a different Pofition from that 
they have in an Apple: there, they are all fo f{tretched out, as to have 
re{pect to onecommon Centre, which is that ofthe Apple it {elf But 
here,they every wherebear a refpectto the {aid Tartareous Grains,every 
Grain being the Centre of acertain Number of Bladders 5 like a Star, 
in the midle of its Vortex. Whereby, fo many of the Tartareons parts 
of the Sap, as cannot well be thrown off upon the ski#, are more 
commodioufly difcharged, upon every little Kwot or Gratz, nearer 
hand. 

4. §. Throughout this Parenchywa, the Veffels likewile are difper- 
fed: Of the Two general Kinds, for Sap, and for Aer. The Aer-Vef- 
Jels, are here extream fall, as well as in an Apple; yet one degree, 
larger. They are both together diftributed into Fifteen principal 
Branches. The Five Utmoft make as many Arches, but commonly not 
near fodeep.as in an Apple. From thefe, fome {mall Fibres, yer a lit- 
tle more numeroufly than in an Apple, are difperfed throughout the 
Parenchyma. The Ten Inmoft run along tg the Seed, and from thence, 
with the other Five, tothe Flower. « 

5- §. Next the Coar, ftands the Inner Parexchyma, in divers refpects 
different from the Outer. The Bladders of the latter, as hath been 
faid, large and long ; ofthe former, fmall and round, anfwerable to 
thofe of the Pith,of which it feemsto be derived. Throughout that, 
the 
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the Vefféls and Tartareous Graivs are difperfed 3 in this, there dre Nei--7~ 5 Be 
ther. The Eftd whereof is, that is fweet, this fowers for which*“” °7° 
reafon, I have taken leave to name it, the Acetary. F 

6. §. Betwixt thisand the outer Parenchymwa, the {aid Tartareows 
Grains begin, firft to ftand nearer together, to grow biger, and of a 
more unequal Surface 5 and by degrees, to unite ititoa Body, in fome 7, og 
Pears, and efpecially towards the Cork, almoft as hard asa Plum-Stone;° "7° 
which I have thereupon, named the Calculary. So that a Pear, is Na- B 4. Ch.6. 
tures Preface or Introduttion toa Plum. 
_ 7. §- This Tartareows Body, and thofe fall Grains above faid, 1 
have formerly fuppofed, to be precipitated out of the Sup, by virtue of 
the Veffels. Which is not only argued from their growing, whiere 
the Veffels, only in the outer Parenchyma : but in that the very Bounds 
or Figure of the Calcwlary, is determiried by the Situation of the chief of +, 67. 
thofe Vefels5 asin cuting a Pear fmoothly through the Centre and by 
the Length, is apparent. 1 ; 

8. §. The Coar as well asthe Acetary, feems to be dérived from the 
Pith. Andis therefore leffer here, than in an Apple, where the whole 
Pith of the stalk, goes to the making of the Cozr only. 

9. §. Inmoft Pears, at the bottom of the Cor, and a little below 
the Centre of the Fruit, there is a kind of {mall Umbelical Kuot 5, from 126. 67- 
whence isextended.a ftraight Chavel or Duéfws, which opens at the 
midle of the Cork or Stool of the Flower, {carce wide enough to admit 
the fmalleft Piz. Made for the Ue hereafter mentioned. 

to. § A QUINCE, is nearly allyedtoa Pear. The diffe- 
rences betwixt them are thefe; In the Quince, the outer Parenthyma 
is more clofe, that is, the Bladders are {maller. The Veféls more nu- Tab. 67. 
merous, and more deeply enarched 5 the Calculary greater, and more 
{pread 5 according to the Shape of the Frit. but the Acetary, lefs: 
The Coar ftands higher or nearer to the Cork 3 divided, not into Five, 
but Four Cells. And the Duévs from the bottom of the Coar to the 
top of the Frz#, much more open and obfervable. 


B.1. Ch. 6. 





Ctl dor bavi 1 
Of the P LUM, and fome other Fruits of the fame Kindred. 


PLUM confifteth of a Parenchyma, the Two " 
general Kinds of Vefels, and a stone. Allwhich 

I have already defcribed in the Firf? Wook, ICA. 6. 
fhall here add, and further clear fome things. 

And Firft, it isto be noted, That, in Pro- 
portion to the Bulk of the Fruit, there are more 

Veffels in a Phim, than in an Apple; Pear, or 
Quince. Asalfo, That in Plums, all the Vefels are 

braced together into one Uniform Piece of Net-Work, every where 
terminating at an equal diftance from the Grcumference, fc. 3h of an Tab. 68. 
Inch or thereabout, And asfor the Bore of the Aer-Veffels, although 

the Gla I ufed, when I examined this Frat, would not reach it 5 yet 
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is it to be prefumed, that they bear a juft Proportion to thof in the 
Trunk of the fame Tree 5 and that therefore they are here larger, thaa 
in an Apple or Pear. The Skiz likewife of a Plum, is more jibrous, 
thick, and tough, than in thofe Frnits. The Ends of thefe Diverfities, 
we fhall prefently fpeak of. } 

2. §. Of the Stone, among{t other particulars wherein the con- 


B.1. Ch.6, trivance of Nature is very admirable, I have formerly fhewed, That 


Tab. 68. 


Tab. 68, 


Tab. 68. 


Tab. 68. 


it is compofed of Two or rather Three diftin& Bodies. One of them, 

_the Living 5 which anfwers to the Coar in a Pear. And is originated 
from the Parenchyma, which the Seed-Branch brings along with it, 
through the Chanel in the Side, and at laft into the Hollow, of the 
Stone 3 and is there {pread all over it: as when a {mall Glafs-Pipe, is 
blown and expanded into a Bubble. Or as if a Bladder, being ftretch- 
out, and put throughthe Neck of a Bottle; were then blown up, fo 
as to be every where contiguous to the Sides, and become, as it were, 
the Living of the Boitle. ; 

3. §. The Foundation or Ground of the Outer and more Bulky 
Part of the stone, is the Iner Part of the Parenchyma 5 and anfwers 
to the Acetary in a Pear, As the Fruit grows, the Tartareous Parts 
of the Sap, being continually precipitated upon this Parenchyma, it is 
hereby petrify’d. As will beft be feen, by comparing the feveral A- 
ges of the fame Fruit together. And in fome Stoves; on the Surface 
whereof, fome of the faid Tartareous Parts appear in diftin& Grains. 
So that whereas in a Pear, the Calculary and the Acetary are diftint, 
here in a Plu, they are thrown one into the other. Or, as fome 
Mineral Waters only make a Cruft about a Stick or other Bodies im- 
merféd in them; but others, by finking into thefe Bodies, do here: 
by petrify them: Soina Pear, the Tartareous Parts of the Sap, only 
make a Cruf? about the Acetary; but in a Plum, they fink into the 
Body thereof, or that Part of the Parenchyma, which ftands in the 
place of it, whereby it is converted into a Stone. The F. igures of Stones 
fall hereafter be fpoken of, when I come in the next JPatt, to the Co- 
vers of the Seed. 

4. § AN APRECOCK is of the Phim-Kind. But fome 
things are herein better obferved. As firft, the Pofition of the Blad- 
ders of the Parenchyma. For the Tartareous Parts of the Sap not being 
here difperfed, in little Grains, throughout the Frvit, asin a Pear 3 
but all thrown off into the Stoze: the Bladders therefore are fo difpo- 
fed, asnot to have refpett to feveral Centres, as ina Pear; but only the 
Stone, to which they all do moft exa@ly radiate; thereto conveying 
the feculent Sap, in {o many little Streams. This is beft feen, when the 
Fruit is full ripe. 

5. §- In this Fruit, while itis young, the gradual tranfmutation of 
the Inner Part of the Parenchyma into a Stone, is al{O more apparent. 
And {6 are the Three Coats, which ferve forthe Generation of the 
Seed; being now all very diftiné:; and remarkable, not only for 
their Bulk5 but alfo, the Analogy which they bear to the Three Mem- 
branesin many Viviparons Animals. Whereof I thall give a more par- 
ticular Defcription, when I come, in the following jPatt, to the Co- - 
vers of the Seed, 

6. §. A PEACH hatha much bigger stone, than either a Ply, 
or an Aprecock : and hath therefore, when full ripe, and efpecially in 

hot 
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_hot Countries, a more defecated or better fined Juyce. For the reas 
fon why the Stove is {o great, is becaufe the Veféls run fo very nu: 
meroufly through the Body of it; and fo caufe a more copious preci- 
pitation of the Lees of the Sap thereinto, 

7. §. A CHEERY is likewife near related toa Plum. But 
the Bracement or Reticulation of the Veffels, is here carried out further, 
fo asto be all round about contiguous to the sz. And as the Aer- 
Veffels in the Branch of a Cherry-Tree, are larger than thofe of an Ap- 

ple-Branch, but lefs than thofe of a Plem-Branchs fo may they be pre- 
fumed, to bear the fame Proportion here in the Frat, 

8. §. A WALNUT, isa Nuciprunes or betwixt a Plum and a 
Nut, asa Bat is betwixt a Beaffand a Bird. For the Rind, anfwers to 
the Pulp 5 andthe Shel, as the Stone, is alfo lined. But the Seed-Vef- 
fels, which in a Pla run through a Chazel made on purpofe in the 
Stone ; do here enter, asin a Nut, at the Centre of the Shell, By which 
means, they are invefted with amore fair Parenchyma 3; which Nature 
hath provided, as her Gloth, for the making of the Coats wide enough 
for fo vata Kernel, 





CHAP. lv, 


Of the GRAPE, and HAZEL-NVU1; with fome 
other Fruits, analogous to each of them. 


GRAPE, isa Plum with two Stoves; for their 
thicknefs, as hard as any other. The Diftribution 
of the Veféls is alfo fomewhat different. for the 
principal Fibres running up directly betwixt the 
2@ Stones; and the fmaller, making only one firigle 
YA) XP Net, near the Circumference ; they all meet toge- 
Se“ Se ther at the Top of theGrape. It is alfo to be no- 
ted, That many Lignous Fibres are vifibly mixed with the Skivit felf: 
whereby it becomes very thick andtough. And as the Aer-Veffels in 
the Trak of a Vine, are greater than in that of an Apple, Pear, or Plum: 
So is it to be prefumed, that ina Grape, they are greater than in the 
Fruits. of thofe Trees. 

2. §. The Parenchyma or Pulp of a Grape; feems to be derived, 
fiot from the Barque, asin an Apple; nor partly from the Barque, aiid 
partly from the P7t#h, as in a Goosberry: but wholly from the Pith; 
at leaft, as far as the Reticulation of the Fibres 3 and the Skiz only from 
the Barque 5 whereby the Pulp becomes fo tender and delicate a Meat. 

3. § A GOOSBERRY, hath a Threefold Parenchyma. The 
Utmoft is derived from the Barque,; of a Greener Colour, and very 
Sappy. The midlemoft, from the Pith; fomewhat white, and more 
dry, asthe Diametral Infertions in fome Roots. In both of them, the 
Bladders are very confpicuous, above what they are in ahy Fruit, I at 
prefent think of; fo as to be vifible toa good Eye without a Gifs. 
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Tab. 69. 


Tab. 69, 






4. §. Betwixt thefe Two Parenchymas, dorun moft of the princi- 
pal Fibres, or Vafewlar Threds. From which feveral fmaller ones are 
branched into the Inmoft Parezchyma 5 upon which, the Seeds do hang. 

5- §. Each of thefe {maller Branches is invefted with fome part of 
the midle or white Parenchyma, Serving partly to make the Covers of 
the Seed 5 and partly, the P#lp, that is, the Inmoft and fineft Parenchyma 
ofthe Berry, in which the Seed lies, 

A White CORIN, without taking off the Shiv, fheweth not 
unpleafantly how the Seeds are faftned. For as the Trunk of the Tree 
continues not to any confiderable Length, entire, as in a Plum, but 
is prefently divided into feveral Boughs 5 nor are the Edges of the Leaf” 
entire, as alfo in a Plum, but flit into feveral Lobes 3 and the Fruit, into 
a great many Corizs in a Bunch: So again, the Seeds do hang upon 
the Fibres, like Two other Bunches, inevery Corin, As by Refradi- 
on, Objeds of all Sizes are reprefented on the Walls of the Eye. The 
Operations of Nature being every where Uniform: and fometimes the 
fame in fmall, tranfcribed from a greater Copy. 

7. § A NUT, isa Plum inverted, or turned infide outward: 
For the Shel, ftanding naked, includes the Parenchyma: the bearded 
Cap, not precifely anfwering to that, but to’ the Evpalement of the 
Flower; which likewife in many other Plants, out-lives the Foliature 
and Embofomes the Uterws of the Seed. And whereas the Stone of a 
Plum is not Faced, but Lined with a Parenchyma derived at fecond hand 
from the Pith: The shell of a Nut is not Lined, but Faced with the 
iner Shiz of the Cap. 

8. §. AN AKERN, isthe Nut ofanozk Yet with this dif: 
ference 5 That befides the Cup, it ftands in, it hath only a Leather» or 
Parchment Cover inftead of a Shel. From whence it come to pafs,that 
whereas the Kernel of a Nut is {weet 5 that of an Akern, is of a very 
rough Taft: the Aujffere Parts of the Sap, which in a Nut are drained 
offinto the Shell, being here imbibed by the Kervel it (elf 





C.HAP...V. 


Of the SEED-C ASE or MEMBRANEOUS 
ULERUS. 


Ge, O the forementioned Frzits, I thall fubjoyne,in fome 
mY Examples, the Defeription of the Seed-Cafe, which 
$i isanalogous tothe Fruit, For the Fruit, {triGily fo 

called, 1s, A Flefby Uterus, which krows more moift and 

Pulpy, as the Seed ripens. But the Seed-Cafe, whe- 

w3- ther it be called a Cod, Pod, or by any other name, 

MMP 4s A Membraneous Vierns, which as the Seed ripens, 

fill grows the more dry and hard: as in mot Plants, 

2. §. THE SEED-CASE, iseither originally open; Or on- 
ly when the Seed is ripe 3 Or never opens at all, till the Seed be fown. 

Of the fir Sort, is that of Luteolas as allo of Clary, Sage, Eyfop, and 


the 
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the like: wherein one and the fame Part, is both the Epalement of the 
Flower, and when that is gone, furvivesas the Cafe of the Seed. 

3. §. Ofthe Laft, is that of Myagrum Mon|permon, Lithofperme, 
all the Stoves of Fruits, with divers others. And fome Cafes, which 
are foft, as, Ithink, that of Garden Radifh. ‘The former, by cleaving 
in fome part or other; thefe only by roting under Ground. 

4.§ THAT of Garden Radifh, isa Light and Spongy or Pithy 
Body 5 originally, every where entire. But, as it ripens, breaks with- 
in, into feveral White and Dry Mewbranes round about the Seed. By Tub. 
the Length and about 3h of an Inch diftant from the Sides of theCafe, ad 
do runa pair of little Yafewlar Ropes, Some fmaller Frbres are from 
thefe tranfmitted to the Sides of the Café; by which they ate kept 
tite and fteady. Upon divers othets produced towards the Cevtre, hang 
the Seeds, like Two Ropes of Oxions. 

5. §. Of thofe which open fo foon as the Seed is ripe fome are 
madeto open at the Top, as Popy Heads Some on the Side, as moft 
Cods 3 and fome at the Bottow, as that of Coded Arfmart. 

6. §. THE Popy-Head, isa little Dove Cot; divided by Bight 
or Ten Partitions, into fo many Stalls. On both Sides the Partitions, 
hangs a moft numerous Brood of Seeds. The Partitions and Sides of 
the Head, are made of the Barque, and Lined with the Pith. While 
young, they are very thick and fpongy 5 and together with the Seeds, do 
then fill all up. The Head is then alfo every where entire 5 but as it dries, 
it gradually opens at the Top, into feveral Wizdows,one for every Stall: 
which are all covered witha very fair Canopy: A Fabrick defigned for 
feveral purpofes, “as fhall hearafter be faid. 

7.'§. Ofthofewhich open onthe Side 5 fomie are made to open, 
only on One Sides fome; on both Sides; fome, with Three Sides 5 
fome, with mores and fonie horizontally or round about. 

8.:¢. THE COD of Garden Bean (and fo the reft ofthe Lega- 
minous kind) opens on one Side. It hath a Twofold Parenchyma, The 
Utmoft derived fromthe Barque: in which ftand all the Vefels, in fe- Tab, 7o: 
veral Parcels ; one whereof; at the Back of the Cod, is much larger . 
than the reft, fhaped like a Copula ued in Schemes 5 from whence fhoot\ 
thofe leffer Fibres upon which the Beazs do grow. 

g. §. The Inner Parenchymais derived from the Pith. Upon its 
Nativity, and for fome time afterwards,entire and wholly compofed of 
Bladders; asthe Outer. From the Bafé of the Cod they are gradually 
enlarged, fo as tocompofe this Parenchyma into a very foft anc delicate 
Sponge. In which (the Cod being well grown ) the very Threds where- Typ 70 
of the Bladders were woven, are many of them {0 loofe and ample, as 
eafily to be drawn out (as in the uroaving of Kxit-work ) toa confi- 
detable Length, fairly vifible through an ordinary Gla/s. 

io.-§. This may further confirm all that I have formerly faid of the B. 2. Pp. t. 
Fibrous Texture of. the Pith, and of all the other Parexchysous Parts of Ch. 5.8 Be 
Plants: : 3.P.1.Ch.4is 

r1.'§.. THE Steed-ca/e of Medica, isa’ Cod wound up: in the 
Echinata, Spirally; in the Tornata, by an Helix: Not finifhed all toge- 
ther} but, upon the fall of the Flower, beginning to wind, continues 
its Circles, till 1t be come to its full Growth. 





Tab. 70: 
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Gg2 12. §. 
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Tab. 71. 


Tab. 71. 
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12. §. THE Seed-Cafe of Yellow Henbean opens on beth Sides. 
On the Top, is erected a Colum, about 3 an Inch longs which, as the 
Cafe {wells, gwroslefs, and at laft falls off. On the Sides ofthe Uterus 
or Cafe, TwoVafcular Fibres ran oppofitely from the bottom to the 
top, and fo into the Colm. Along the Traé of thefe Fébres, the Ca/e, 
as it ages, gradually cleaves on both Sides afunder. 

13. §. The Cafe is lined with a dry and thin Parchment, as 
fmooth as Glafs. In the Centre of the Ca/é, ftands a great Parenchymous 
Bofs, which is, asit were; the Bed or Placentula of the Seeds 3 which 
lie all over it, as in a Strawberry, And fo in many other Plants, 
Throughout this Bed, the Veffels for the Generation and Nourifhment of 
the Seeds, are diftributed ; one very {mall Fibre, fhooting, from the 
direé& ones, obliquely into each Seed. 

14. §. THE Seed-Café of Tulip, opens with Three Sides; be- 
ing, when young, a Prifiz or long Triangle. From the midle of each 
Side, a Partition or Boord is produced ; all three meeting in the Cex- 
tre of the Cafes and fo parting it into Six Stalls for the Seed. The in- 
fides hereof, are, lined with a thin fmooth and glofly Parchment, like 
that in Hez-bean; derived from the Pith; as the outfide, from the 
Barque: and fo in many other Seed-Ca/es. 

15. §. The Veffels, after they rife above the Stalk, are difpofed 
with great artifice, For firft, they are divided into Three principal 
Branches, which run along the Three Azgles of the Café; where the 
Three Sides, as it ages, gradually cleave afunder. From thefe chief 
Branches, at the Three Ainies divers leffer ones run horizontally, and 
meet at the midle of each Side, From whence again, many yet {maller 
ones are produced through the bredth of each Partition to their Edges 
in the Centreof the Café, Where, once more, they are diftributed into _ 
very fine and hort Threds, whereupon hang the Seeds. 

16. §. THE Seed-Cajé of Stramouium or Thore Apple, is divided 
into Four Clo/éts : Not open one into another, as in Poppy, Tulip, &c. 
but fo many diftin@ Inclofares. In the midft of each Clofet ftands a 
Colum, joyned to the Side of the Clofet by a Wall or Lamine. Through 
the Length of the Colums run feveral greater and lefler Branches of 
Vefels, from whence others are obliquely produced, upon which the 
Seeds grow. 

17. §. THE Seed-Café of Anagallis or Pimpernel, isa little Globes 
which opens not by its Meridian or Vertically, as do the former; but 
by its Horizon. For divers very finall Fébres,being produced from the 
Stalk to the midle of the Cafe 5 do there fetch a Circle, and fo divide it 





, exactly into Two Hemi/pheres: the Uppermoft of which, when the 
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Seeds are ripe, falleth off ; and fo the wind fowes them. 

18. §. THE Seed-Cafe of Coded Arfmart, neither opens at the 
Top, nor onthe Sides, as doall the former 5 but at the Bottom. It is 
compoled of Four Sides: the Outer Part of which, is fofter and more 
Jfucculent ; the Inner a tite and {trong Membrane. Inthe Centre of the 
Café, is erected a Pole or Coluz upon which the Seeds do all hang very 
loofely. 

aa §. Fromthis Mechanif, the manner of that violent and fur- 
prifing Ejaculation of the Seeds, is intelligible. Which is not a motion 
originally in the seeds themfelves; but contrived by the Stradure of 
the Cafe. For the seeds hanging very loofe, and not on the Sides of 

the 
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the Cafe, as fometimes, but on the Pole, ia the Cewtre, with their 
thicker end downward,they ftand ready for a difcharge : and the Sides 
of the Ca/é being lined with a {trong and Tenfed Membrane, they here- 
by perform the office of fo many little Bows: which; remaining faft 
at the Zop, and. (contrary to what we fee in other Plants) opening or 
being Jett off at the Bottom, forceably curle upward, and fo drive all 
the Seeds before them. 








CHAP. VI. 


Of the US E of the Parts to the Fruit. 


gy, N the forgoing Deferiptions, I have already mention’d 
the Ufe of the Parts in fome particulars. ¥ fhall now 
a little further explain the manner of their fervice, 
both to the Fruzf, and to the Seed. 
9 2, 6: And firlt, the Vefels ferve for the Figura- 
~, tion ofthe Frat. So inan Apple, the Ten great and 
DT Wie @ utmiolt Branches ferve not only to nourifh and feed 
it; but alfo, by the Arched Lines they draw, to dire&t and govern the 
Growth thereof into an orbicular Figure. The Dilatation of thefe 
Veffels, not being hindred by any Braces or Conjunéion with the In- 
terior ones. By the Slendernefs of the Aer-Vefels, asin the Root, fo 
here in the Fruit, much promoted. And by their Saline Principle, 
firft begun. ae ete 

3. g. The Five midlemoft and the Five Inmoft ferve together, to 
figure the Goars the former bounding the Outer, the Latter, the Iner 
Angles. For were they only Five, or were all Ten in the fame Cir- 
cle, they would only make a round Cavity like that of a hollow Pith. 
Hence it is that Apples, in which fome fmall Threds of the Vefels ftrike 
out into the Circumference, are very Uneven with divers Kvobs and 
Ridges. But Plums, Cherries, &c. where the Vefféls all terminate at 
an Equal diftance from the Sk, are Even all round about. 

4. §. The Bulk of the Fruit dependeth alfo on the Braces of the 
Vefféls. For in Plums and Cherries, they are more numerous but in 
Apples and Pears they are very loofé one from another, and fo have li- 
berty left them to {pread abroad. . 

5. §. Asalfoon their Sizes that is, onthe Size of the Aer-Veffeli. 
Which, the lefs they are themfelves, they ferve to make a bigger Fruit: 
As the lef they are in any Root, they {erveto make it the more ample. 
For the lefg they are, the more pliable to the Attraition of the Aer : 
and in their Growth muft make fo many more fpiral Rings: by both 
which means, they make the greater Arches. And therefore a Pear is 
commonly a finaller Freétthan an Apple; a Plum than a Pears and a 
Grape, thana Plum; in all which the Aer-Vefels are ftill greater and 
greater. 
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6. §. From the fame Caufe, it is alfomoft agreeable, That the 
Fruit fhould not come before the Leaves or Flower, but laft of all. For 
the Aer-Veffels, as hath been often noted, are not exactly Cyhadrick, 
but tapered 5 that is, not only the F7bres confifting of divers of thefe 
Veffels, but the Vefels themfelves, as they afcend into the Trwuck, 
Branches, Leaves, Flower, and Fruit, grow {till more and more flender. 
So that the {malleft coming laft, and being the moft pliable; they are 
alfo beft accommodated for the Expanfion of the Parenchyma into that 
we call the Frazt. r 

7. § tis likewife a proper Queftion to be asked, How it comes 
to pafs, That fome Plants beara Fruit, and not all ? I anfwer, That 
as the Size of the Aer-Vefféls conduceth to the Bulk of the Frat, and 
the Order of itsGrowth: So the Nuber of them, to their being, or 
not being, any Fra# at all. Forthe Frit, as we have already de- 
fined it, isan Ozerus, which grows moyfter and fofter, as the Seed 
ripens. The reafon therefore, why the Userus in fome Plants, conti- 
nues moift and foft after the Seed is ripe; and in fome, dries up; is, 
Becaufe in the former, there is a fmaller, in the latter, a greater Quan- 
ty of the Aer-Vefels in proportion to the other Parts of the Uterus, 
and fo a greater quantity of der. Which as in the Pith of moft Plants, 
fo here, by degrees excludes the Sap, or rendring it more evaporable, 
comes in the room of it 3 and fo the Uferns is dryed up: that is, there 
is no Fruit produced, but only a Seed-Ca/é. 

8. §. From the Size, Number, and Pofition of all the Veffels in Fruits 
a reafon alfo may be given, for thediverfity of their Tafts. Some In- 
ftances have before been given; to which I fhall add one or two more. 
So the Rind of an Orange, is bitter; the Pulp, fower. Becaufe the 
former is furnifhed with many Ligzous Veffels, the Sulphureous or Oyly 
Tin@ure whereof, being copioufly mixed with the Acid of the Paren- 
chyma, produce that Tajt. Whereas the Pulp, which is very fower, is 
void of all manner of Vefls. But if the sap-Veffels are either lefs nume- 
rous or lef Sulphureouss they give fo mild a Tindfure to the Parenchyma, 
as not to produce a bitter, but a {weet or foft Taft; as in Apples,Grapes, 
Goosherries, &c. And of a Goosberry, it is particularly to be noted, 
that whereas, in a Limon, the Pulp only .is fower, as being void of 
Vefféls: here, on the contrary, the Pulp only is fwveet, whereinto all 
the Vefels ftrike, and the Rind fower. 

9. §. Thediverfities of the Sz it felf, have their U/e. And there- 
fore, the more tender and delicate the Fruit is; the skiv, on the con- 
trary, is thicker and more tough. So Apples have a thicker Shiv, than 
Pears 5 Plums, than Apples; and Grapes than Plums thofe having as 
itwere, only a Coat of Kid, but this of good thick Buff; And there- 
fore fome F'vits, although tender, yet either not having fo rich a 
Fujce, or coming early, and fo not being expofed to exceflive heats, 
have a very thin Shiv, as Mulberries, Strawberries, &c. 
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Bi Aa bce APR PU A ko RR al 
CHAP. VIL 


Of the US E of the Parts to the Seed. And the TIME, in 
which the Uterus or Fruit and Seed-Cafe are formed. 


# ND firlt, for examiple, in an Apple, the Five In: 
L molt Branches, do beft ferve for the Generation of 
A the seed; thefe running into the Arsire of the 
Flower, and {0 carrying off the moft Aerial spirit 
from the Seeds by which means, it becomes a more 







VA 


Zs compact and denfer Body, than the Fruit, and fo 
LODE? PEP more accommodate to the procels of Vegetation 5 as P. 2. Ch.&, 
hath formerly been thewed. 65 


2. §. The Elongation likewife of the Seed-Veffels, in the Frait and 
Cafe, fometimes direCly, as in Plums aad Nuts, and fometimes by fe- 
veral Avbages before they fhoot into the Seeds, as in Tulip; thewes a 
defign for the higheft refining and maturation of the Seminal Sap. 


3. §. Chiefly by mieans of theInmoft Veffels, is made that Chanel 
in fome Pears, and efpecially in Quinces. For thefe perithing with 
the Flower, the circumjacent Parenchyma fhrinks up, leaving the faid 
Chanelin the midft. Defigned for an inlet tothe der, for the better 
drying of the Seeds 5 which here f{tand the more in need of it, becaufe 
encompaffed with a Mucilage. 


4. §. For the better diying of the Seed, and the disburfing or 
fowing of it in due time, the opening of the Ca/e is, in the fame man- 
ner, alfo contrived: either at the Top, as in Popy; or on the Sides, ag 
in Tulip, Pimpernel; or at the Bottom, asin Codded Arfmart. All which 
openings are effected by the running of the Aer-Veféls along thofe pla- 
ces: for by drying the Parenchywa next adjacent,they caufe it to chop 
and cleave afunder. 


5. §. Of the Seed-Ca/é of Poppy, it is particularly to be noted, 
That as the feveral Windows, ferve to let in 4er, for the drying of the 
Seeds, after their full Growth: So the Canopy over them, ferves to 
keep out Rajz. For here, the Café not cleaving down the Side, as it 
ufually doth 5 fhould the Rai get in, it would ftand in it, as ina Pot, 
and fo rot the Seeds. And asthe Canopy ferves to preferve the Seeds 5 
fo the feveral Partitions or Walls, for their better Stowage, For by an 
eafie furvey of this little piece of Ground, itis plain, that as they 
ftand on both Sides every Wall, there is as much more Ground for them 
to ftand upon, as if there were no parting Walls, but the Seeds ftuck 
all round about upon the Ambit or Sides of the Cafe 5 or upon a great 
Bed or Placenta within it, asin Hyofeyamus, Anagallis, &c. where there 
is alefS numerous Brood, 
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Tab. 71. 


6. §. The Coar likewife, by ftanding betwixt the moyft Parenchyzia 
and the Seed, and being hollow and {fo filled with Aer; doth much 
conduce to the ripening and drying of the seed, and its greater fitnefS 
both for keeping, and fowing. So the Parchment Lining of the Seed- 
Cafe, asin Hyofcyamms, &c. is anfwerable to a Coar. 


7. §. The Parenchyma ferveth, amongft other purpofes, for the 
Generation of the Covers of the Seed; as in fome inftances hath been 
fhewed. For which intent, fometimes the Exterior\Parenchyma, as in 
a Limon 5 fometimes the midlemoft, as in a Goosberry or Cucumer, is 
fubfervient 5 both of them, in thofe Fruéts, being more white and dry, 
than the reft, and fo fiter to make the Covers of the Seed. 


8. §. The Parenchyma is alfo of ufe for the warmth of the Seed ; 
asin the Seed-Café of Garden Radifo. Wherein,, as it ripens the P2- 
renchyma gradually drys, breaks, and fhrinks up into feveral foft Mem= 
branes, in which the Seeds, inthe Centre of the a/e, lie fwadled, as in 
fo.many fine Calico Clonts. 


g. 1 SH ALL conclude with obferving the Time of the Generation 
of the Fruit and Seed-Café. ‘This hath hitherto been thought to be in- 
itiated upon the opening, I fay not,the forming,but the opening of the 
Flower, or not long before. Notwithftanding which, what I have 
formerly faid of the Flower; I now dothe like, of the Userus it felf ; 
Je. That in very many Plants, ‘tis formed, with the Flower, the year 
before it appears and comes to its full Growth. As for inftance; in A- 
zarum, not only all the Parts of the Flower, but the Uterus it felf, and 
there in alfo the outer Cover of the Seed of any one year, are perfectly 
formed in Auguft or September of the year foregoing. The like may 
be feen in Tulip, Mezereon, Corin, and many other Perenzial Plants, 
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Of the FIGURES of Seeds, 
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CHAP. ly, 


Of the FOETUS ortrueSEED: and firft of the 
RADICLE and LOBES. 


CHAP. V. 


Of the BU DS of Seeds. And of the PARTS of which 
thefe, the Radicle and Lobes are compounded, 


CHAP. VIL 
Of the GENERATION of the Seed. 
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THE 


ANATOMY 
SE eps 


PART IV. 








GHAP L 
Of the FIG URES of Seeds. 


@) HE Figures of Seeds, or rather of their outZ 
Za\ ward Covers, are made fuitable, Partly to their 
4 Collocation inthe Uterus, asthe Exd. So thofe 
of Mallow, ftanding like a Coronet round the 
sory Stalk, are of a wedged Figure 5 whereby their 
22) tharp Edges do all meet together in one Cextre. 
vey. Paitly; to the various diftribution of the Vefféls 
SOV. or Fibers, as one Canfe: by which the Aeafures 
: PF and Surface of Seeds, as well as of the Leaves 
of Plants, are diverfified. And partly, to the Nature of the Saline 
and other Principles regent in a Plant; as another principal Canje. 
And therefore the more ffony,brittle, or fall of Salt the Covers of any 
Seeds are, they are generally more angular, and their Figure, whether 
angular or not, more conftantly obferved: So the Tartareous Stove of 
a Plum, isnot only more angular, but alfo more regular than the Husk 
of the Kernel of a Pear or Apple. ; eobts 
9. §. For all Stones are meafured by feveral Gircles, whofe Dia- 
metres hold a certain proportion to the Length of the Stones in the 
{anie manner as hath been {hewed in the deftription of the Leaf. So P.i. Ch.3 
the Stone ofthe Peafe-Cod-Plum, is meafured by two Circles. That of 
the Turkey-Plum with Four: That of the Aprecok:-Plum, with Two Tab. 7.43 
repeated oppofitelys being perfectly Rhomboid. To which, thofe 
alfo of the Wheat-Plum, Damajceen, and fome others, allude. And fome 


are meafured be four Circles, and one repeated. ; 
Hh 2 $: 3 
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3. §. The Figsres, not only of the larger fort of Seeds, but even 
of the fmalleft, have much and elegant variety. We will take the 
pleafure of comparing thefe which follow. 

4. §. And firft of all,fome are perfedtly Spherick., and with an even 

Lab. 73, Surfaces asthat of little Century, That of Spergula is alfo. Spherick 5 
but hath a knobed Surface ,\ and is encompaffed with a Membraneeus 
Rimm, likethe Horizon ofa Globe. That of little Celendine is Circu- 
Jar, but compreffed like a Chee/e. 

5. §. Others are Nephroideons,or as it were Hemifpherick. Of which 
Figure, and hereunto approaching, there are a greater number than 
of any other; as that which agrees with the more frequent shape and 
Fold of the Lobes and Radicle of the Seed, as thall be feen. Yet with 
fome differetice, as to their Shape and Surface. So, that of Lychnis syl- 

Tab. 73 vefiris is figur'd juft like the kidney ofa Cat5 and hath a knobed sur- 

fo" face. That of Poppey comes near it in Shapes but hatha Surface ex- 
actly like that part of the Paunch ofa Sheep, called the Hony-Coome. 
‘Fhat of great Celandine, is a little more oblong; and fo, like the 
Kidney, not of a Cat, but of a Sheep = chequered with parallel Rings 
and other {hort Lives placed alternately betwixt them. 

6. s. Where, by the way, we may fee, as well by the Seed, as by 
the. other Parts, of how different kinds, the Great and Little Celanz- 
dine, notwithftandig their Names, are to be efteemed. 

Tub 7. § The Seed alfo of Bex or Jpatling Poppey is fomewhat like a 

& 73: Kidney: but hath its Circumference raifed up into a double Ridg: to 
which feveral fmall Ridges do in fome fort alfo radiate frome one Centre 
Je. the Bafé of the Seed. 

Tub, 73. 8 §. The Sted of Chickweed, is partly like a Kidzey, and partly 
likea little Retort. As alfo that of Pentaphil. fragiferum.” But the for- 
mer is tough caft with {mall pieces having as it were feet on each fide, 
like little Ines. With which, the Seed of Leuchanthensun: ( which 
may be called, the Giant-Chickweed) doth much agree. The latter, 
hath feveral Frbrows Ridges, refembling the Fibres in the Auricles of 
the Hearts ‘or runing from the nofe to the Circumference, fomewhat 
like the Azymuth Lines ona Quadrant. 

Tab. 73 9. §. Some are'Ovals as that of the little Bell, and rough caft 

"12" “with Fibres almoft parallel and produced by the Length of the Seed, 
{n which latter refped, the Seeds alfo.of Trachelium and fome other like 
Plants, are agreeable. That of Brooklime, is. alfo Oval, but encompafied 
with a thick Rim, narrowing all the way to the Ba/fé of the Seed. 

10. §. The Seed of Dovesfoot hath an oval Cone, and a flat Baje. 
Its Surface favous, like that of Poppy, Toad-flax, and fome other Seeds. 

Tab.73. That of Sedum minus eftivum Ivteum, is in a manner the Figure of 
the former inverted, being flat, notat'the Ba/é, but on the Top. And 
whereas that rifes with a blunt Avgle, this hath only a Ridg, raifed 
above the Surface of the Seed, 

11. §. The Seeds of divers fortsiof Grafs, aremore Conich, as par- 
ticularly ofthat, which forthe likenefs its Seed hath toa Barly Corn, 
may be called Barley-Grafs. And Tittle doubt, but that among the 

Tab. 973 feveral forts ‘of Grafs, there are fome which anfwer tovall the kinds af 

1?" ‘Bfewlent Griins, as Out-Grafs, Rice:Grafi, Wheat-Grafs, Rye-Graft. 
And accordingly, that they may be more profitably fown in one Ground, 
than inanother; and ufed with diftinétion, ‘for the higher, or more 
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wholfome feeding of Cattle. A Rufh, though it feems an iniperfee 
Plant, yet befides its Flower, hath alfo a plentiful brood of Seeds of a 
Conick Figure. 

12. §. Some Seeds are Cylindrick, as that of St. Fohns-wort, as 
alfo of Tut/an, and fome other like Plants, with fome Jittle diverfity in Typ 34 
the Shape or Surface of the Seed. That of Vervain, isinamatiner, is 
half a Cylinder: the true Seed lying in the Covers, likea Child, ina 
Cradle without an head. 

13. §. Others are rather Covico*Cylindrick, as that of Facobea; 
having a Coronet on the top, and feveral furrows by the Length round 
about. Anfwerable to which, is that of Erygerum; in Shape not 
unlike to a Rowling-pin. 

14, §. Some are Plani-Conick , as that of Nettle, which is fhaped 
fomewhat like the end ofa Speer. That of Eye-bright is more Eliptick 5 
with feveral Ridges running by the Lengths and joyned together with 
fhort pieces trar{verfly, as in the looping of Lace. That of Worn-Tub.7 4s 
good not very unlike a little flat Eyfewce-Glafs: in which, the Fibres 
are produced by the Length, as the Ridges are in Eye-bright. And fo in 
Yarrow, which is alfo encompafied with a Aembraneous Rimm. That 
of Dandelyon, is Plani-Conick towards the Bafé. And fo thofe of Let- 
tice,Sonchus,and fome others. To which, tho€ alfo of Hieracenm, Tra 
gepegen Scorzonera, &c. with refpect to their Surfzce, do all al- 
lude. 

15, §. And fome are Conico-Triangular. Of which, that.of Sorret 
is Conick at both ends; the fides equal 3 and upon every <Azgle, 
hath a narrow and fharp Rivim. As alfo that of Azagallis; but the 
Sides are Spheri-conick, and fo the ends are blunt. They are alfo 
pounced with many little round cavities. But have no Rima upon 
the Axgles. 

16. §. The Seed of Nigella is Triangular, and Conick only at the 
Top. Onevery Angle, hath a narrow Rims the three Sides equal; 
and Spheri-conick 3 farrounded with feven or eight Ridges by the girth, 
joyned together in fome places with others tran{verfly. That of Ar- 
feart, is allo Triangular and Conick, at the Top. But one of the Sides 
is almoft equal tothe other two 3 which ftand low. That of Kvot- 
Grafs hath three sides, one lefs than another; being as 5, 3, and 2; 
or'thereabout. 

17. §. The next (which take tobe the Seed of a fort of By- 
glofs )is very oddly figured. The Bafe, eval; theTop, conickhs the 
Back, fwelling and round as an Egg; the Belly alfo fwelling, but rifing Tub. 74, 
up into an obtufe Avgle higheft in the midle, fomewhat like a Brea/t- i 
piece of Armour: and is encompafled with a Ri floaped upward. 

#8. §.. That of Moldavian Bawm, is Triangular, and Conick, only 
at'the #z/@. The place where it is faftned, fhaped like the Beard of 
aDart. Twoof the Sides are Plani-conick, the Third Sphericonick , Tab, 7 4; 
and neat as big as both the other two. The Head flat, with a Riwn 
ere@ted upon each Side, fo asto makea Spherical Triangle. Approah- 
ing'to this, arethofe of Sage, Horehound, Clary, &c. 

19. §. That alfo of Bellis Tanaceti folio, hath two sides Planico- wy 
with, and’a third. Sphericonich, The two firft have feveral Ridges run- Tab. 74. 
ning to\the Ba/e.° ‘Which is not perfectly conick ,~ but a little dilated 


into two obtule Angles, The Head Triangular, with one Side ie 
the 


Tab. 73 


43 


Tab. 74, 


Tab, 74s 
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the other Two ftraight, a little hollowd, and having a fmall pinacle 
in the Cevter. : 

20. §. That of Stechas Arabica, as the former, faving, that the 
Hed is oval, and the Bafe floaped into a little Zriangle. That of 
Wartwort or Sun-Spurge, hath avery complex Figure. The Belly con- 
fifteth of two Planiconick Sides, as the formers the Back, Sphericonich, 
The whole Seed, in a manner, Conick-oval. Yet the Bafe and Head 
both flat. In‘the midle of the former, a Peg by which the Seed ig 
faftned and of thetatter, a poynted Kwob. The midle of the Belly. 
Sides, hollowed, fo as to make a flat Rim of equal Bredth; and the 
hollows filled up with Bladders like thofe in all the Parenchywms Parts 
of a Plant. ; 

at. §. Laftly, there are fome Seeds which are fquare. Whereof 
Tab. 74. fomeare ftraight, as that of Fox-glove; which hath alfo an even Sur- 

face: And that of Blattaria, in which there are feveral little hollows 
in even Rows. And fo in Brounwort. 
22. §. And fome Convex, as that of Chryfanthenum Americ. Tis 
Quadrati-conick, or {quare and fharp at the Bafé, and big at the 
Tab. 74, Head. ‘The sides all plains and a thin Rése erected upon every Ay- 
: gle. Asalfo on the four Sides of the Head, which is flat, with a lit- 
tle Piwacle in the midle. 
23. §. The seed alfo of Tanfey, is. a Conick and bended fquare not 
Tab.74. with the Axgle forward, as the former, but the Side. And inthe 
place of every Rimm, hatha round Ridge. Somewhat like to this, are 
thofe of Febrifuga, Mayweed, and fome others. Thus far of the Fi= 
gures of Seeds. ; 
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Of the NUMBER and MOTIONS of Sceds. 
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A TURE hath fecured the Propagation of Plante 
feveral ways,but chiefly by the Seed: for the Pro- 
duiion of which, the Root, Leaves, Flower, and 
Fruit, do all officiate, as hath been fhewed. And 
according as the Plant, or the Seed it bears, is 
more liable to be deftroyed, Provifion is made for 

re &iz Propogation, either by a greater number of Seeds, 
or other ways. So the Seeds of Strawberry, being gathered, or eaten 
by Vermin, with the Frait 5 the Plant is therefore eafily propagated by 

Lrunk-Roots. So Poppy, being an annual Plant, is highly prolifick : 

for inftance, the White Peppy 5 which commonly bears about four ma- 

ture Heads, in each of which, there are at leaft ten Partitions, on both 
fides whereof, the Seeds grow; and upon 3th part of one fide, about 

100 Seeds 5 that is, 800 on one Partition: which being multiplied 

by 10 (the number of Partitions ) makes 80003 and 8000 again 

by. 4 (the number of Heads) makes 32000 Seeds, the yearly product 
of that Plant. 
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2. §. Soin Typha major, the Seeds being blow’n off and low’n 
(as the Eggs of many Fifbes {pawn'd_) with great hazard, they are 
{trangely numerous. For as they ftand altogether upon the Spike, they 
make a Cylinder at \eaft fix Inches long, and near §ths of an Inch in Di- 
ametre, or anInch and 4 about. Now 9 of thefe seeds, fet fide to 
fide, as they ftand on the Spzke, make but 3th of an Inchs fo that 72 
make a line of an Inch in Length. But becaufé upon the Sprke, the 
Hairs belonging to the Seeds come between them; we will abate 10, 
and count but 62. Towhich ths of 62, that is( without the Fra@ti- 
on ) 46. being added, makes 108 forthe Circuit of the Cylinder. 
And the Cylinder being fix Inches long, there are fix times 62, that is, 
372, for a Line the length of the Cylwder. Which number being 
multiplied by 108, produceth 40176 the number of Seeds which ftand 
upon one Stalk; and fo, upon three Stalks, which one Plant common- 
ly beats, there are in one year, above a hundred and twenty Thou- 
fand Seeds. 
3. §. SO SOON asthe Seed is ripe, Nature taketh feveral me- 
thods for its being duly fow’n : not only in the opening of the Userus, 
as in fome Inftances (2) hath already been feen ; but alfo in the make (4) P. 3. 
ofthe Seed it elf For Firff, the Seeds of many Plants, which affect Ch. 5. Tab. 
a peculiar Soil or Seat, as of Arum, Poppy, &c. are heavy and fmall 70, & 7%. 
enough, without further care, to fall directly down into the Ground: 
and fo to grow in the fame place where themfelves had their Birth. 
4. §. But if they are fo large and light, as to be expofed to the 
wind, they are often furnifhed with one or more Hooks ; To ftay them 
from ftraying over far from their proper place, till by the fall of Leavs 
or otherwife, they are fafely lodged. So the Seeds of Aves have one 
fingle Hook, thofe of Agrimony and Goofé-grafs, many 5 both the for- 7p, 72. 
mer, loving a Bank for warmth, the latter, a Hedge for its fupport. : 
5. §. Onthe contrary, many Seeds are furnifhed with Wings or 
Feathers. Partly, with the help of the Wind to carry them, when 
they are ripe, from offthe Plat, as thofe of Ah, Maple, Orach, &c. 
leaft ftaying thereon too long, they fhould either be corrupted, or 
mif§their feafon. And partly, to enable them to make their flight, 
more or lef, abroad: that fo they may not, by falling together, come 
up too thick 5 and that if one fhould mifs a good Soy! or Bed, another 
may hit. Sothe Kernels of Pie have wings not unlike to thofe of 
fome Infects 5 yet very fhort, in refpect of the weight of the Seeds Tb. 72, 
whereby they flye not in the Aer, but like domeftick Fowls, only 
flutter upon the Ground, But thofe of Typha, Dandelion and moft 
of the Pappous kind, with many more, have very long and numerous 
Feathers, by which they are wafted every way, and to any diftance 
neceffary for the aforefaid purpofes. 
6. §. Again, there are fome Seeds, which are fcattered not by 
flying abroad, but by being either Spurted, or Slung away. The firlt 
are thofé of Woodforrel which having a running Root, Nature fees it fit 
to fow thé Seeds at fome diftance. The doing of which is effected by 
a white thick and fturdy Cover of a Tendinous or Springy Nature, 10 Tp, 72, 
which the Seed lies within the Café. This Cover, fo {oon as it begins 
to dryé, burfts open on one fide, in an inftant, and is violently turned 
infide outward, a8 you would turn the Gizard of a Fowl; and fo 


fmartly throws off the Seed. ; 
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Tab. 72. 


Tab. 72. 


Tab. 72, 
Tab, 72. 


7. §. The Seeds of Harts-tongue, and of all that Tribe, are Slung or 
Shot away. The doing of which is performed by the curious contri- 
vance of the Seed-Cafes asin Codded Arfiart, and fome other like 
Plants. Only there, the Sprivg moves and curles up inward 5 but here 
it moves outward. I fhall defcribe it, as well as the Weather ( which 
whenI obferved it was cloudy ) would permit. Every Seed-Cafe, as 
it appears through a good Gia/s, ftands upon a Pedicle from & an Inch 
to an Inch or more in Length; at the bottom about as thick again as a 
Horfe-hair, and a little thicker at the Tvp, on which ftands the Cafe, of 
a Silver Colours about the bignefs of a Cherry-flone, of a Spherick Fi- 
gure, and girded about with a fturdy Tendon or Spring, of the 
Colour of Gold: the whole Machine looking not much unlike a little 
Padlock, The Surface of the Spring refemblesa fine Serem, or fome of 
the Aer-Veffels in the Wood of a Plant. So foon as by the Iznate Aer of 
the Plant, or otherwife, this Sprizg is become ftark enough, it fudden- 
ly breaks the Ca/e into two halfs, like two little cups, and fo {lings 
the Seed. ] 

8. §. Thefe Cafes grow in oblique Furrows or Trenches on the back 
fide the Leaf, from; of an Inch to an Inch in Length, and about 3th 
of an Inch broad. Inone of thefe Trexches an Inch long are more than 
300 of the Cafes above defcribed ; and allowing but 10 Seeds to every 
Café, above 3000 Seeds. Which being multiplied by the number of 
Furrows in one Leaf, with allowance for the lefler Furrows 3 and that 
fumm by the number of Leaves commonly growing upon one Root, 
comes to above Ten Hundred Thoufand Seeds, the annual produ& of 

this Plant. The Sced isof a Tawny Coloursthrough a good Glafi about 
z'h of an Inch long, flat, and fomewhat oval. Of thefe, ten Thou- 
fand are not fo big asa white Pepper Cors. ; 


a a a FOE 2 


i Ae ae 


Of the feveral COV ERS of Seeds, and of the VI- 
TELLUM. 







Adc AST Ga HE next ftep of Natures Managery, relates chief 
pia len to the reas of the Seed eae is fow’n. For 
S' = ar <7 which purpofe, the outer Covers are fomewhere 
eR iM Ss} furnifhed with Apertures fufficient for the recep- 
$ Lis tion of Alimental Moyfer from the Ground 3 and 


SS 






y, ‘ NS?) Divifions, for the shooting forth of the young 
RS SKE Root into it. As in the Seed of a Gourd, at the 





Bottom 5 ina Bean, on the Side; and in a Chef 
auf, at the Top: in which places the Radicle or young Root always 
lies and puts forth, in the faid feveral Seeds. And the seed of Pala 
Chrifti 3 which falls to the Ground not only. in the ufual Covers, but 
alfo inthe Seed-Ca/fé, for the more plentiful admiffion of Aliment, hath 
adouble Aperture, Not much unlike to this, is that found fometimes 


in 
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in larger parcels of Exphorbina 5 for which Caw/é, I fafpect it to be the 
Gumm of a Plant of the Tithymal kind. 

2. g. Ifthe Cover of the Seed be {tony arid very hard, it is alfo 
diftinguifhed into feveral Pieces; whereby they eafily cleave afunder 
without much refiftance to the eruption of the Root. So the Shell ofa 
Hazel-nnt eafily cleavs on the edg 5 arid the cleft begins beft at the 
poynt, where the Root {tands and fhoots forth. The Shel of fome M4 
Walnuts cleavs into three Parts 5 and the Stoxe of the Belerick Myro- Tab, 755 
balan into five: that fo, being very thick and hard, ifone piece fhould 
riot yield, another may not failto do it. And the Covers or Husks of 
fome forts of Grain, as of millet, are only folded or laped one over 
another, the better to give way to their tender Sprouts. j 

3. §. Befidesthe Kernels of Plums and {ome other Fruits, theté 

are very many Seeds, even of the {mallet fort, which bave alfo ftony 
Covers, as of Carthamum, Myagium monofpernton, Beet , ' Borage ; 
Lithofperme, Amaranthus, Violet, &c. Sometinies, for the reception of 
the harfher and le(s matured Principles from the Seed,in its Generation; 
asin Borage. Commonly, to keep it warmer before and after its fow’n: 
For which purpofe, the outer Covers of fome Seeds, are as it were 
Lined with Fur: in that of Great Maple, Short; of Goffipium, Long. 
And if the Seed requires a longet ftay under ground, the hardnefs of 
the Cover ferves to ftint the Aliment; left too much, fhould either rot 
it, or caufe it to germinate, before its proper {eafon, or full time for a 
more Majfcwline Growth. 

4. §- On thecontrary, many Seeds, as thofe of Clary, Gardena 
Crefs, and others of that T7ibe, have their upper Covers faced with a 
Mucilage: which being eafily receptive of any Moyfture in the Ground; 
gradually fwells, till it lies like a Gelly round about the Seed. Et- 
ther fora more plentiful fupply of Aliment ; or at leaft, to foften the 
Covers, the better to accelerate the Growth of the Seed. 

5. §. The procefs of Nature in the feveral fteps of the Vegetation 
of the Seed, hath formerly been explained. (2) te 

6. § THE COVERS ofall, or at leaft the far gteater num- (2) B. i. 
ber of Seeds, are Three; fome way or other derived from the Pith - CP. ¥ 
as fhall hereafter be feen. And fometimes, Four: even thofe of ftond 
Fruits, have Three, befides the Stove. Inthat of Goffipinm, there are 
Two Coats under that lined with the Cotton, The Seeds of Cucumer, 
Goats-beard, Broom, Scabious, Lettice, &c. although fo fmall, have Typ, 75. 
plainly Three Coats. Butin fome of thefe, and many more, there are 
only Two diftin@ly vifible, except in the State of Generation. 

7. §. Inthe Upper Coat, the Seed-Veffels are diffeminated: - The 
Second, is firft a meer Pulp; but afterwards fhrinks up and fticks clofe 
tothe upper. The Third or Inmoft is more denfe; and if it be thin, 
for the moft part, tranfparents whereby the Seed feems fometimes to 2 
be naked while it lies therein as in Almonds, Cucumers, and the like. Tab. 76: 
For this fticks not to the midle Coat, asthat doth to the outer 5 but 
commonly, remains entire, after thofe are {tripp’d off, being as it were, 
the Swock of the Seed. ; 

8. §. In Melia and fome other finall Seeds, it comes finely off ups 
on foaking in warm Water or on the Tongue. In Fenugreek , ‘tis fott, 
and of an Amber-Colour 5 and being moyftened, looks almoft like fine 
Glew. But commonly, tisa prety tough Membrane, and often his 

; Ti omie 
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Tab. 75. 


Tab, 755 


Tab. 76, 


Tab, 77. 


fome thicknefs, as in Plevs, Borage, Scabious. Yet always extream 
thin at the Tzp of the Radicle ; the more eafily to break and yield to 
it, as the Secundine to the Fetus, when it firft fhoots into the Ground. 

And fometimes, as in the Seeds of'an Orange, it hath at cne end, the 
refemblance of a Placenta. But of this, and the two upper Coats, I 
thall give a further Defcription in the laft Chapter. 

9. §. AS ALL Seeds are ex Ovos fo there are many with thin 
Covers, as of Orach, Spinage, Beet, and the reft of that Tribe, 8c. 
which befides the Albumen or clear Liquor out of which they are bred; 
have alfo, a Vitelum, or a Body thereunto Azalogus : being neither part 
of the Seed, nor part of the Covers, but diftin& from them both. .With 
‘refpect to the Bulk of the Seed, very large, as white as Starch, and pret- 
ty friable, like good Rice or Barley: of a roundith Figure, and grooved 
on the Girth, fo asto have a double Edge ; Whereby the Seed, which 
is long and flender, lies round it, as a Sack of Corn upon a Pack-Saddle 
ora Rope upon a Pully-wheel. Upon my firft notice hereof, it feemed 
to anfwer to a Placenta. But upon further confideration, the Analogy 
doth not hold betwixtahem. For the Placenta lies without the atem- 
branes in which the Fetus is conteined: whereas this body lies within 
the Covers contiguous to the Seed, and fo becomes its firlt and fineft.A- 
liment, as the Yelk doth tothe Chick, For which purpofe, as in the Ge- 
neration of the Seed, it isa pure Milky Chyle 5 So in its Vegetation, it is 
converted into the like again. 

_ Io. §. The fame Body for Suftance, is obfervable in the Seeds of 
Rhapontich, Dock, Sorrel, and the reft of that kindred, with this difz 
ference; That whereas in Orach, &c. the Seed only lies upon it 5 here, 
the main Body or Lobes of the Seed are immerfed therein, the Radicle 
ftanding naked or above it. So that the {aid Lobes, and therein the 
Serminal-Rovt are beded herein, as in aTub of Meal or alittle pot of pure 
refit’d Afould, neceffary for the firft Vegetation of the Radicle, 

11. §. BY THESE midle Steps, Nature proceeds from the 
Thiner Covers of Seeds 5 or thofe, which after the Generation of the 
Seed is finifhed, thrink up; to the Bulky Kind, or thofe which keep 
their Bulk after they are dry. Wherein, not only the Lobes, as in 
Dock, but the whole Seed is immediately lodged. Different in Sub- 
fiance, Shapeand Bulks but always many times biger than the true Seed 
withinit: for which it is commonly miftaken 5 but isno more the Seed, 
than is the Stone of a Plum, the Kerzel, 

12, §. Inthe Barbado Nut, ‘tis White, Soft, Conick-oval, and tas 
king all its Dizentions, 8 or 10 times bigger than the Seed within it. 
In Afhen Keys, ‘tis of a fad Colour, hard, yet fomewhat Oyly, Oval and 
iat, and of the fame Bignefs asin the Barbado Nut, with refpeé to the 
Seed. In the Fruit commonly called Nux Vomica Officivarnes, ’tis of 
the,Colour and Hardnef; of a Cows-Horne and makes almoft the whole 
Body of the Fruit, being about 14. 0r 15 times the Bulk of the Seed, 
In Goofgrafs or Cliver *tis of the like Horny subftance, but fhaped fome- 
what like a Bowet with the Riv tuckt in. And fo ina Coffee-Berry; but 
rowled or foulded up intoa kind of Oval Figure, with a Notch or Ri- 
ma through the Length, where the two Ends mect. With other diver: 
fities which will beft be underftood, when I come prefently to the De: 

Jeviption of the Seed herein contained, 


13. §: 
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13. §. With refpe& to the ufe of this Cover, it.tsobfervable, that 
where there isa Stove or Shell over it, as in the Barbado Nut, it is 
fofts. but where there is none, as in Nux Vomica, Afb, &c: ‘tis hard 5 
and fo it felf inftead of a Stowe. Asalfo, That it becomes hard, only 
by the proper Nature ofits Parenchyma, and the exquifite fizallnefs of 
the Bladders of which it confifts. Whereas a Stone, is alfo hatdened by 
the Lees or Tartar of the Sap which finks into it,and thereby petrifies it 
(a) as hath been faid. So that whereas a Stone, as it lies in the Ground, (a) P. 3; 
only cleavs in certain Places, but continueshard - This Cover, likefome Cp, 3, 
Horns, wpon the due acceflion of Moifture, doth gradually becomie 
Joft. Whereby, as while itis bard, it performs the Office of a stone, 
in guarding the Seed til the proper Seafoz for its Growth: So after- 
wards when it is foft, it anfwers, as in Orach or Dock, (b) to a vi- (6) Ch, 3: 
telum, from whence the Seed receiveth its firft and pureft Aliment. $. 89 











CHAP. Iv. 


Of the FOETUS or true SEED: and firft of the 
RADICLE and LOBES. 


@AV ING difcourfed of the Covers, come next to 

Gm the Seed or Fetus it felf Of the Shape and Po- 

Z, fture whereof, I thall give fome Examples, firft, a- 

% mong thofe with the thinner fort of Covers 5 and 

Z then, of thofe with the Bulky one: where I fhall 

fpeals only of the Lobes, or Main Body, and the 

Bitee@ Radicle. Next, 1 fhall defcribe the feveral forts of 

Nodes or Buds of Seeds. And laftly, the. feveral Parts, of which the 

Lobes, Radicle, and Buds are compounded. 
a, §. Among Seeds with the Thinner Covers, are thofe of all forts of 

Corn and Grafi, Of adifferent make, from that of moft other Seeds ¢ 

The Main Body being not divided into Lobes, but one entire Piece , 

doubled in the form of a Pair of Lipps. And whereas commonly, 

the whole Seed is very Softand Oyly; here, only thofe two minute 

Parts, which become the Root and Stalk, are fo: The Main Body 

being of a different Sub{tance ;_ when the Corn is ripe, hard and friable 5 

but when it is own, eafily colliquable into a kind of Milk or Chyle, fo 

that, in fome refpedts, it hath a near Analogy toaVitellum. For as that 

is gradually melted into a fort of Chyle, and by the Branches of the Du- 

dws Inteftinalis carryed into the Bowels of the Chick: So is this; intoa 

like substance, and by the Branches of the Seminal Root ( formerly i 

defcrib’d ) conveyed to thofe Parts, which become the future Plant. B.1, Ch. is 
3. §. Of Relation tothis Kind, the Seeds of Dates, and of fome 

other like Plavts, may be efteem’d. For that which is commonly cal- 

led the Stove, feems indeed tobe the Main Body of the seed, doubled 

or folded up in the fame manner as inCorz. Towhich that Part which 

becomies the Plavt, is annexed, But whereas in Corn, “tis placed . Tab. 74, 

lia the 
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Tab. 75. 


Tab. 75. 


Tab.75. 


Tab. 75. 


Tab. 75. 


Tab. 75. 


theBottom ofthe Main Body; here it lies ina {mall round Cavity in 
the middle of the Back, The Stone, or Main Body, wherethis Part 
grows to it, is not fohard, as more remote from it: and is therefore 
probably in fome part diffolved , by lying in the Grouzd, as in 
Cora. : 

4. §. But for the moft part, the’ Maiz Body is divided, as hath been 
faid, intotwo Lobes; andthofe in Subftance Homogeneous to the o- 
ther Part or Parts, plainly diftinguifhed in moft Kerzels and other 
large Seeds 5 and not difficultly in many leffer ones, asin that of Viole 
Lunaris, Scabious, Doves-Foot, &c. if flipped out of their Covers be- 
fore they are full ripe. 

5.$. In Hounds-Tongue, they are of acircular figure, and very large in 
Proportion to the Radicle. In Cucumer, oblong , with fome vifible 
Branches of the Seminal Root 5 and the Radicle fomewhat bigger. But 
in Scorzonera, very. long, like the Leggs of a Pair of Compaffes: and 
the two firft, or déffimular Leavs of the Plant into which they are 
converted, are of the fame Shape. Of thefe and many more, the 
Radicle is fhort and pointed 5 and lies in one ftraight Line with the 
Lobes. 

6. §. In Viola Lunaria, they are very large; and the Branches of 
the Seminal Root, fairly apparent, fo as to refemble a Pair of Leaos. 
The Radicle pretty long, equally thick from end to end, andcouched 
down upon the two Lobes, each of them having a little Shoulder for it 
tolieupon. In Woad, where it hath the like Poffure and shape, as alfo 
in Chamelina, Eruca, and many others, it is very Bulky, being bigger 
than both the Lobes put together. 

7.§. Of this Part, I think it may be obferved, That commonly thofe 
Seeds, wherein it is very {mall with refpect to the Lobes, produce a 
Perennial Plant: And fo, vice. verfa, where it is very large, an Azuual 
one. Inthe latter, the Seminal Virtue being more vigorous, and fo 
tending more haftily to the Bufinefs of Generation, followed with the 
Death of the Plant. 

8.§. IN THE former Seeds, the Lobes lie flat one againft another. 
But in Garden-Radifh, they are folded up, fo as to receive the Radi- 
cle into their Bofowe: as when a Chicken tucks his Head under his 
Wing. 

- §. In Holyoak, the Lobes are plated upwards, and. re-plated 
down again. Being moft agreeably compofed to the Shape of the 
Covers, as thofe are to their Poffure onthe Plant, In Maple, they are 
plated one over another, and forouled up. 

10. §. Inthe Cottox-Seedwhich confifteth almoft wholly of two very 
broad and thin Lobes or Leaves, the Folds are yetmore numerous 5 all 
curioufly reduced toan exact and folid Oval. 

11. §. It happens now and then, that inftead of two, there are 
three Lobes, asin the Kernels of Plus, Apples, and other Fruits, and 
the fmaller forts of Seeds, will fpring up fometimes with more than 
two diffimilar Leaves, originally the Lobes of the seed, Thefe'are ob- 
ferved by fome, more frequently to produce a double Flower, which 
oe be, becaufe the féminal Virtue in fach Seeds, is increafed by athird 

art. 


12,§.IN 
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12. §. IN many Seeds, the Radicle is of one and the fame Colour 
fromend to end. But in others, as in the Lwpine, it is obfervable, 
That the upper and greater half, is White ; the Lower tothe Post, hath 
a kind of Horny Glofs, and feems to be of a fomewhat different make, Leb. 75: 
Whereby it comes to pafs, that after the Redicle is thot forth a little 
way, only this lower half defcends and becomes the Root: The upper 
half is produced or raifed above ground, as a Pilar upon which the 
Lobes, or diffimilar Leaves are erected. 

13. §. This Seed, on the out fide of each Lobe, and near the Ra 
dicle, hath a very {mall and round Node, like a Navel; whereof, in the 
firlt Book: the whole Seed looking not much unlike a Pidgeons Heads Ch, 7. 
the Radicle refembling the Bil/, and the Navel the Eye. 

14. §. IN the Seed of Garden-Orach, both the Radicle and Lobes Tesh 
are very long and flender, and lie almoft in a compleat Circle round 75 
about the ViteZum before deferib'd. The Lobes of Rhapontich are 
thaped like the Batt of a Spades and the Radicle ftands ereéted above Ch. 3. 
themlike the Handle. 

15. §. OF SEEDS alfo with the Bulky Cover, there are many not 
divided into Lobes; being in amanner, all one Piece 5. as all of the 
Bulbows-Kind. In fome of which, though the inmoft Cover be thin ; 
yet compared either with the other Covers, or with the Seed it felf, it 
may very well be accounted of the Bulky- Kind. 

16. §. In Flag, it is above twenty times bigger than the Seed with- 
init. Confifting of Bladders all Radiated towards the Seat of the Seed, 

The Seed it {elf is fhaped fomewhat like a Pexkwife. The lower Part Tab. 763 
which becoms the Bulb, as the Haft, is thick, and cometh near toa 
Cylindrick Figure, and the end,round. The upper Part which becomes 

the firftyears Leaf; as the Blade, is rather flat, double edged, and poin- 

ted, andthe Point a little bent. The Fibers and Bladders of which 

it confifts, are all difpofed into Parallel Lines running by the length. 

In Lily, where this Cover isthinner and more Tranfparent, without be- 

ing cut, but only held up againfttheLight, the Seed may be {een with- 

in it. 

17.§. BUT THE greater number of Seeds alfo with the Bulky 
Cover, are divided into two Lobes; which, for themoft part, refemble 
a pair of little Leaws. In the Purging Nut of Angola, the Shell being 
taken off, the upper Covers (dry’dand fhrunkup _) {eem to bebut one. Tub. 76. 
In thefe, the Spermatich Vefels are Branched. Under thefe, lies the 
Thick and Inmoft Cover; which being cut down the middle, exhibits 
the true Seed : Confifting of a couple of fair Leavs, Veined, and as 
whiteas M/k , joyned together with the Radicle at their Rafe; and 
let into a Hollow, made inthe Cover, of an anfwerable fhape. The 
like is obfervable in the Barbado-Nut, Ricinus Americanus, and fome 
other Indian Fruits ; wirh fome little difference in the Shape of the 
Root and Leaus. 

18. ¢. IN the foregoing Fruits, the Bulky Cover is very foft. 

But inthe Nux Vomica Officinarum, “tis near as hard as a Date. flone. Tub, 76. 
In this, befides the hollow made for the reception of the sced, or the 

two Leavs and Root; the sidesare feparated or diftiné& almoft to the 

Edge of the Cover round about, efpecially towards the Root: So that 

it may not unaptly be compared to a little Powch with the Sides clapt 
together: 











18, §. In 
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Tab. 77: 


Ch. 3. 


Tab. 77. 


Tab.77. 


Tab. 77. 


19. §. IN thisand the Nuts above mentioned,the Seeds are all very 
large. But in fome other Plants, they are extream {mall, fo as to be 
hardly vifible without a Glafs 5 asin Staphifagria, Peony, &c. In Sta- 
phifagria, the Thick or Inmoft Cover, is commonly a Spherical Triangle, 
conick. towards the Bafe. At the poynt of which, there isa little C2vi- 
ty, inwhich the Seed, about as big as a {mall pins head, is lodged. The 
Root whereof isa little poynted, and the two Lobes rounded at the 
Top. 

Gas §. In Peony, the fame Cover is Soft, White, and ofan Oval Fi- 
gure the part ufed in Medicine. Ufually thought tobe the Seed it 
{elf But isnear two hundred times biger than the true Seed, which is 
almoft invifible. Ic liesin a little Cav#ty near the bottom of the Covers 
with a thick and blunt Root, and two poynted Lobes or Leaws, 

23. §. IN the Coffee-Berry, the Seed lies inthe Izner or Cartilagi- 
nous Cover (formerly defcribed ) where one would not expe to find 
it, fe. near the Top or Surface of the Back. The Lobes of the Seed are 
veined like two very minute Leaves, and joyned to a long Root like a 
Stalk, The end of which comes juft'to the bottom of the Cover, ready 
for its exit into the Ground. : 

22. §. In Goofgrajs, where the Inner Cover is alfo Cartilaginous or 
Horney, the Seed is poftured in much a like manner, and looks jutt like 
a couple of poynted Leavs with avery long Stalk, 

23. §. THE Seed of Stramonium, is alfo inclofed in a Bulky Co+ 
ver. Which being foaked in warm water, and very warily cut about 
the edges, witha Rajor,the Seed may be taken out of it entire. Shaped 
like that of Orach , but much longer. For the Reception whereof, the 
Cover is formed with a hollow, which runs round about it near the 
Edge, where in the Seedlieslike a little winding Swake, 





CHAP. V. 


Of the BUDS of Seeds. And of the PARTS, of 
which thefe, the Radicle, and Lobes are compounded. 


» ROM between the two Lobes, rifes up the Stalk of 
the Plant. The original whereof, either to the 
naked Eye, orby a good Glaf, is always vifible in 
the Seed, 
2. §. Inmany Plants, Nature {ees fit only to lay 
the foundation hereof in a {mall round Nodes where 






ZIG “> upon the Leavs, in the Vegetation of the Seed, are 
fuperftructed : as in Viole Lunaria, and others. 


3. §. But inthe greater number of Seeds, is formed a true Bud, 
confifting of perfect Leavs5 different from thofe, which grow upon 
the Stalk, only in Bignefs; and fo far in Shape, as the fame Parts of an 
Animal Fetus, inits feveral ages inthe Womb. In many Seeds, as well 


{mall 
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fmall as great, and as well of Herbs as Trees, itis very apparent. But 
oftentimes lyeth fo deep between the Lobes as to be almoft ‘undifcerna: 

ble, asin azaple. 

4. §. The Leaves of the Bud, in different Plants, are of a different 
Number, in fome, Two; in others, Four, Six, and fometimes more; 

Inthe Bay-Berry, they are only two ; very {mall, but thick or fat, : 
and finely veined. Inthe seed of Carduns Beneditlws, they are alfo Tab. 78. 
Twos almoft invifibles broad at the Bottom, poynted at the Top, 

thick or fat, yet plated inward, and poftured a little diftant one from 

the other; for the two next to rife up betwen them. The like may 

be feen in Carthamum 5 and fo, I fappofe, in all the Carduns Kind. 

5. §. Infome Herbs, although the Bud confifteth bat of two. per- 
feet Leaves, yet they are very confpicuous. Not only in larger Seeds, Tp 3 
as in the Phafeolus or French Bean but in thofé which are finall, as “" es 
in the Seed of Hemp. In this, the two Leaves are both plated, and 
fo fet Edge to Edge, with mutual Uzdulations. OF that Length, as 
to be extended beyond a third part of the Lobes. 

6. §. Inthe Seed of Sena, the Bud confilteth of Four Leavess of Th, 58, 
which, the greater pairis the outer, and guards the lefS. Shaped not 
much unlike thofe in the Seed of Carduus 5 but are a little tore viz 
fible. 

7- §. Inthe Bud of an Almond, we may eafily count fix, of eight _ ; 
Leaves,and fometimes more; the Tnermoft being laid bare by a dexterous 14). 78. 
Separation of the Outer. Thefe are by much the greateft, doubled Ins 
ward, and fo laped one over another; whereby they embofome all 
the reft, as a Hen {preads her Wings over her Chickens. The like is ob- 
fervable in many other large Kernels, as alfo in the Garden Bean, and 
fome other Plants, With refpeét to which, I have taken leave (4)to(a2) B. t: 
call this Part the Plume. Ch. i. 

8. § THE LOBES of the Seed, and {6 likewife the Radicle 
and Bud confift of a Skin, Parenchyma, and Branched Veffels : all which 
Thave formerly decribed. (4) 1 {hall now add the following Re- ; 
marques. (5) Bx 

9. §. And firft ofthe skiz, which in {ome Seeds, asthe Freinch- Ch. t. 
Bean may eafily be feparated from the Parenchyma: efpecially if the 
Bean be foaked in water for fome days; for then it will flip off, like 
the Ski in any part of ones Body whete it is bliftered. *Tis woven 
into Bladders, as the Parenchymas but into {maller ones, and upon the Tab. 79. 
Lobes of a Garden Bean, all radiated towards the Center. With  ~ 
thefe Bladders, there are alfo mixed a {Ort of Lignous Fibres, incom- 
bee fmall, which give a Toxghne/t to the Skiz, and by which the 

ladders are dire&ted into Rays. 

To. §. The Bledders of the Parenchyma, as is faid, ate much larger 
than thofe of the Skz, efpecially in the Lobes. Inthofe ofa Garden 4 ; 
Bean, fomewhat oval; about # of ari Inch Diametie by their Bredsh, Lab. 79: 
and directed towards the Branches of the Seminal Root. In the Radi- 
ele, they are twenty tires fmialler, than in the Lobes: and fo in the 
Plume. , Be iad 

11. §. Throughout the Parenchyma ran the Branched Veffels; which Tab. 79. 
in the Lobes make the Seminal Root 3 inthe Radicle and Plume,he Wood _ - : 
of the Root and stalk: Inall of them, diftributed as hath been (c)(¢) B. ts 
fornierly thewed; Ch. ts 





Ha. 63 
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Tab. 79. 


Tab. 79. 


Tab. 79. 
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12. ¢. Ifhallhere further note, That the utmoft divifions are no 
where extended to the Circumference of the Lobes, but are all inof- 
culated together at a confiderable diftance from it, as in the Leaves of 
fome Plants. 

13. §. In the Lobes they all meet in one folid Nerve. But in the 
Radicle, are dilated into a hollow Trank , filled up witha Pith 3 com- 

ofed of Bladders {omewhat bigger than thofe which make, as it were, 
the Barque of the Radicle, Inthe Radicle of a French Bean, the Pith 
is very confpicuous. 

14. §. The Veffls are of two kinds, as in the other Parts of a 
Plant 5 for Sap, and for Aer. Not running collateral, as Arteries and 
Veins; but the latter every where fheathed in the former. From the 
Aer-Veffels it is, that if a Bean be {teeped in water, and then the Re- 
dicle cut tranfverfly and prefled, it will yield Bubles as well as Liquor. 
Thefe Vefels are admirably fmall, yet througha very good Gla/s be- 
come vifible. 

15. §. The Liquor conteined in the Seed, when full ripe is chiefly 
Oyl 3 generally, found in a greater proportion here, than in any other 
pagt of a Plant. Being as the Pickle, in which the Seminal Virtues, 
i,¢. the more volatile and aéfive Principles of the Seed, are_immerfed 
for their Prefervation: and to curb them from too great a Luxuriance 
in the Vegetation of the Seed, 


‘ 
% 


CHAP. 














CH A PVE 


Of the GENERATION of the SEED. 








§ Imade choice of a Garden-Beav, to thew the matis 

ner of the Vegetation of the Seed : fo I fhall take 
{ an Aprecock, as very apt and convenient, to obs 
Ni ferve and reprefent the Method which Nature ta- 


Ve keth in its Geveration, : 
NN 








2. §. Inorder to this, the firft thing that is to 
be done, is to make a fit Ofervs. Both to keep 
the Membranes of the Fetvs warm, and fucculent, 
tillit be formed : and to preferve and fecure the Fetws it felf after- 
wards, till it comes to be born into the Ground. 


» 
3. §. Forthis purpofe, the Pylp and Stone of the Fivit are both 
neceflary ; but primarily the stove - the Meat or Pulp being no other 
wife neceflary, but becaufe the Stove cannot be made without it 5 the 
petrifying of that Parenchyma which is the Ground of the Stone, being 
effeted, by the finking of the Tartar from the Pulp théreinto. 


4. g. And that, at the firft, the Ground of the Stove, is a diftine, 
but foft Parenchymas is evident in the cuting of a young Aprecock. 
OF which, alfo a flice cut off, with a Rafor, and viewed through a 
good Glajs, fheweth it to be compofed of Bladders, as the Pulp it 7,5 94 
fel Only, whereas many of thofe of the Pulp are large, now about ett 
as big as a white Pepper-Corm: thefe are no bigger than a Muftard- 
Seed. But as the Parenchyma hardens into a Stowe, thefe Bladders 
are all gradually filled up, and difappear. ; 


5. §. This Parenchyma is derived immediately from the Pith, as the 
Pulp is from the Barque 3 and makes the far greater part of the Stone. 
’Tis covered all over within,with a very thin Living 3derived,not from 
the Pith but the Parenchyma which covers the seed-Branch,upon its firft 
entrance within the hollow of the stoxt. This Lining is ofa clofe 
fubftances yet compofed of Bludders,exquifitely {mall and hardly vifible, 
By which means, it foon becomes a very hard and dry Body 3 and is Typ 96, 
hereby fitted, both to promote the induration of the reft of the Stone 5 = 
and the feafonable drying, and fo, the fhrinking up, of the Covers of 
the Seed, to make room for its Growth. 


6. §. The Stone being made hard and dry 5 it could never be fo 
fafficiently foftned by lying under gtound, but that, it would keep the 
Seeda perpetual prifoner, unlefs it were alfo made pretty eafily to cleave 

intwo. For which purpofe, the Sk of the Frat doth obfervably typ, go, 

conduce. Forina Slice ofa young Aprecock cut tranfverfly with a 
very tharp knife, it may be feen, efpecially with the help of a Gla/s, to 
be doubled inward from the two Lips of the Frait, and fo to be con- 
Kk tinued, 
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Tab. 80. 


Tab 80 


Tab. 80. 


Tub 80, 


tinued, not only through the Pulp, but alfo through the Stoze it (elf, 
into the hollow of the fame, where it meets, and is united with the 
Lining thereof. Whereby, as it further helps to the drying and hard- 
ning of the Stowe fo alfo renders‘it cleavable in that part, where it runs 
through it. And therefore, whereas towards the Stalk, it goes no far= 
ther than to the Seed- Branch, and fo but half way through the Stove : 
towards the Top of the Fruit, where the Radicle ftands, and where 
the Stove begins to cleave, it runs quite through it. 


~ 3. §.  Nuature having thus provided a convenient Users, She next 
taketh care about the Membranes of the Fetus, Thefe are Three appa- 
rently diftin@, and in many refpects different one from another. 


8. §. The outer Afembrane is derived from the Parenchyma which 
{urrounds the Seed-Branch 3 which, upon its entry into the hollow of 
the Stoxe, is expanded, asit were, into two Bladders, one within an- 
other; whereof, one becomes the Lining of the Stone; the other, 
this outer Membrane : as is beft een by cuting a young Aprecock, when 
it is about half'an Inch long, down through the midle, or from the Seat 
of the Flower to the stalk, between the two Lips. 


‘9. §. This outer Membrane, at this age, hatha good full and frim 
Bedy, about +, ofan Inch thick, or through an ordinary Gla/, halfan 
Inch, where it is thickeft, as at the Sides and the greater end: the 
Poynt being thinner, for the more eafy ereption of the Radicle into the 
Earth. Compofed of Bludders, through an ordinary Glajs, about as 
big, as a Colewort-Seed. 


Io. §. Throughout this Membrane, the Veféls conteined in the 
Seed-Branch are diftributed. Beginning a little below the fmaller end of 
the Coat or Memlrane, they thence fetch their circuit both ways round 
about, juft beneath the Surface of the Membrane, and at Jaft, meet in 
the midle of the greater end, where they are-all inofculated, fo as to 
make a kind of wbilical Node. From whence they {trike deeper-into 
it, and at laft,into the midle Membrane, in which they preftntly become 
invifible. By thefe Vefels, the Sap is brought and fpewed intothe midle 
Membrane. So that the outer Membrane {eemeth, in fome refpedcts, to 
be anfwerable to the Placenta in Animals. 


tr. §. The midle Membrane, is derived fromthe. bottome of the 
Outer. From whence efpecially, but alfo round about, the Bladders 
hereof (all angular) are more and more amplified towards the Centres 
moft of them being at leaft two hundred times biger, ‘than thofe of the 
Outer Membrane : whereby it looks, through a G/a/s, not unlike a 
Coome fall of Hoxys or in regard of their great tranfparency, like a 
company of little Crg/2al Pans tull of a pure Lympha. 


12. §. This Midle Membrane, is properly {0 called, from the ftate 
and condition it hath, upon the Augmentation of the Seed, at which 
time, it obteins the nature of an Involucrum, But originally, it is 
every where entire, without any HoLow, filling up the Cavity of the 
Outer Membrane, like a foft and delicate Pulp. After a {hort time, 


there 
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there appears init a fmall Duétws or Chanel 5 which runs from the bot- 
tom to the top, like an Ax7s, through the niidle of it. At firft, Tad, 8k; 
no, wider than to receive the Hair of a Mavs -Head 5 not: vilible, ex= 
cept in aflice hereof cut tranfverlly, and viewedin a Glas. Being 
grown a little wider, it may be feen, if the Membrane be dexteroutly 
cut by the length, At which time, it is alfo dilated into two Oval 
Cavities, one at'each end: which are astwo little Ciiterzs, whereinto 
a moft pure Lywpha continually owzeth, and is therein referved for 
the nourifhment of the seed 5 and through the Chawel which runs be- 
tween the Cifferns is emptied out ofone Cifferm intoanother, according 
as the Seed or the Inmoft. Membrane hath need of it 5 7. e. as the Wea- 
ther and other Circumftances do more or lef§ accelerate their Growth, 
and fo render the Lywpha ufeful to them. 





13. .§. A few days after this, the Innermoft Membrane begins to 
appear; growing, like a foft Node or Bud, out of the upper Czffera 5 
tothe lower end of which it is joyned by a fhort and. tender Stalk from Tab. 8 1: 
whence it is produced into a Conick oval Figure, anfwerable to that of 
the Cifferz. 


14. §. This Membrane, though foft and full of Sap, yet being | 
compared with the midlemoft, isa clofe and compact Body, compofed 
of Bladders above 300 times fmaller than they are inthat. Whereby, 
as the Seed is fo well guarded, as not to be fupplyed with any part of 
the Lympha, but the pureft: fo neither with any more of this, than 
will faffice, without the danger of making an Ivnadation out of fo great 
a Lake. 


1s. §. This Merzbrane, if it be pulled with a moft {teady hand,and 
very gently, upwards, it will draw a fmall tranfparent String after it 
to the bottom of the Midle Membrane: The faid String though for 
the greater part, Parenchymous, yet being ftrengihened with the ad- 
mixture of ome Lignous Fibres; no otherwife vilible in either of thefe 
two Membranes. §o that they feem, to be a fmall portion of thofe 
which are inofculated at the bottome of the Outer Membrane, and 
thence produced through the midlemoft, underneath the Chanel, till at 
Jaft they break forth into the upper C#/fer7, where they form this In- 
ner Membrane : a picce of clofe-wrought Work, fuitable to the in- 
comparable finenefs of all the stuff’ out of which it is made. 


16. §. The fame Membrane is originally entire, as the Midlemoft: 
but being grown to about the bignefs ofa Carvi-Seed, becomes a little Tb, 2 
hollow near the Cove. And the Ligvous Fibers abovelaid, fetching their “4” © ee 
compafs from the Ba/é, fhoot forth into the Cone ; and fo make a very 
fmall Node therein, for the firlt Ezy towards the Generation of the 
Seed. The faid Fibers being thus fpun out,to the utmoft degree of fine- 


nef for this purpofe. 


17. §. This Node, being grown about 5 part as big as a Cheefe- 
Mite; it begins next to be divided by a little indenture at the Top. Tad, 21. 

Which growing by degrees ftill deeper, the Node is hereby at length 
diftinguifhed into two Lobes or thick Leaves. ‘ 
18. § 













































































































































































































































































































































































































































































































































































































































































212 The Anatomy Book IV. 
18. §. So foon as thefe are finifhed, their Bafs begins afterwards 
Tab. 81, tobecontracted, and foto be formed into a Radicle or that 


Tab. 81. 


part of 
the Seed which becomes the Root. As the Stalks of Fruits do grow 


leffer, while the Frwits themfelves are expanded. So that in this eftate, 
the Radicle is, as it were, the Stalk of the Seed. 


19. §. Atthistime, the Seed being extream fmall, the Lobes are 
not fo manageable as to be feparated one from the other: Butit is 
moft reafonable to fuppofethat fo foon as the Radicle is finifhed, ‘the 
next f{tep, is the pufhing forth of another Node,between the Lobes,in 
order to the making ofa Bud, and fo the perfection of the Seed, 


20. §. This being done or in doing, the Radcle or Stalk of the 
Seed, contracting {till more and more at the bottome,hangs at the Inner 
Membrane,only by an extream {mall and fhort Ligament or Navel-String. ° 
Which at laft, alfo breaks; and fo the Seed, as Fruits when they are 
ripe, falls off and lies loofe in the Iner Adembrane 5 this gradually fhrink- 
ing up and fo becoming more hollow, to make room for the further 
Growth of the Seed. 


Several 





poe ce liars 
LECTURES 
‘ARE Egeie: © 
ROYAL SOCIETY 


By NEHE MAH G REW MD.Felow 
of the ROYAL SOCIETY, and of the 
“COLLEGE of PHITSICIANS. 


eee ree ae 





LONDON; 


Printed by W. Rawlins, 1683. 
Boe wie 































































































































































































a 


i ee 


Of the following 


LECTURES, 






























































ee, 


L O F the Nature, C. aufes,and Power of MIXTURR, The 
fecond Edition. 














IL Of the LUCTATION arifing upon the Mixtur 
Menftruum’s with all forts of Bodies, 
tion. 


€ of feveral 
The fecond Edi= 


II. An Bffay, Of the various Proportions, wherein LIXT: 
VIAL SALTS are found inPlanis, - 











IV. Of the ESSENTIAL and MARINE SALTS of Plants, 
V. Ofthe COLOURS of Plants, 



































VI. Of the Diverfities and Canfes of TASTS 3 chiefly in 
- Plants. With an Appendix, Of the ODOURS of Plants. 


VII. Experiments in Confort, upon the SOLUT, ION of 
SALTS in Water. : 








































































































































































































































































































































































































TOTHE 


Right Honourable 


WILLIAM 


Lord ViCount BROUN CKER, 


PRESIDENT 


Royal Society. 


MY LORD, 


YUL RNA N E. Reafon why I Dedicate the following 
_ Difcourfes to Your Lordthip, is, For that by 
Your great und undeferved Refpetts, You have 
obliged me to do no lefs. 
= Another, my Lord, is, Becaufe I could 
not but Publickly return Your Lordthip 
Thanks, for minding the Royal Society of fo good a Way, 
they are lately refolued upon, for the Management of a 
great part of their Bufinefs. Wherein, my Lord, I do more 
than prefume, that I alfo fpeak the Senfe of the whole So- 
ciety ; I think, not any one excepted. 

I may with the fame Confidence intimate, my Lotd, 
how happy they account themfelves, in having a Perfon 
fo fit to prefide their Affairs, as Your Lordthip. The 
Largenefs of your Knowledge , the Exatlne{s of Your Fudg- 
ment , the Evennefs of Your Comport ; being fome of thofe 
necefjary Qualifications, which His Mayjelty had in His 
Eye (as right well underftanding what He did) when 
He fixed His Choice upon Your Lordhhip. 

I know, my Lord, that there are fome men, who have 
é; Lla : jupt 















































































































































































































































































































































































































































































































































































































































juft fo much Underftanding, as only to teach them how to 
be Ambitious: The Flattering of whom, is fomewhat like 
the Tickling of Children, till they fall a Dancing. But I 
alfo know, that Your Lordfhip wnconcerneth Your felf as 
much, in what I even now fpake; as Cafar did himfelf, 
when his Souldiers began to ftyle him King. For as he (aid, 
Non Rex, fed Cafar: So let Your Lordthip be but once 
nam d, and all that follows, is but a Tautology to what You 
are already known to be. Your being Prefident of the Royal 
Society , Your being the Firft that was Chofen, and Chofen 
by fo Knowing a Prince ; becomes fo real a Panegyrick to Your 
Lordfhip, as leaveth Verbal ones without any found. 
Whence, my Lord, I have a third Reafon moft naturally 
emergent, which is,That I dare to fubmit my felf, as to what I 
have hereafter faid, to Your Lordfhips Cenfure. You being 
fo able and juft an Arbiter betwixt the fame and all thofe Per- 
fons therein concern'd , that You can-neither be deceived, nor 
corrupted, to make a Fudgment in any Point, to the Injury of 
either. 

And truly, my Lord, were it only from a Principle of felf- 
Intereft, yet I could not defire it fhould be otherwife. For the 
World, if it lives, will certainly grow as much more knowing 
than it iss as it ismow more, than it was heretofore. So 
that we have as little Reafon to defpife Antiquity ; as we can 
have willingne{s, that we our felves fhould be defpifed by Po- 
fterity. 

Te y fome difference there is to be made’; viz. betwixt thofe 
of all Ages, who have been modeftly ignorant ; and thofe who 
have thought, or pretended, that they were Ommnifcient. Or 
if knowing and acknowledging that they were Ignorant shave 
yet not been contented to be fo ; unlefs, with as good manners, 
as fenfe, they did conjure all Mankind not to offer at the know- 
ing any more than themfelves. 

Upon the whole, my Lord, I defire not You should be a Pa~ 
tron, any further than You are a Judge. For if this {mall 
Effay hash deferved the leaft acceptance, I am fare, that in 
being one, You will be both. I am, 

; My Lord, 
Your Lordfhips moft Faithful 
and Obedient Servant, 


NEHEM#AH GREW. 








Book IV. 





A 


DISCOURSE 


Read before the 


ROYALSOCIETY 


Decemb. 10. 1674. 


Concerning the 


NATURE, CAUSES, and POWER 


MIX TURE. 





AV ING the honour to perform the Task of 
ij this day ; 1 fhall endeavour to conform to the 
Phylofophy, which this Society doth profes 5 
which is, Reafoning grounded upon Experiment, 
and the Contmon Notions of Senfé. The former 
being, without the latter, too fubtle and intan- 
gible ; the latter without the former, too grofs 
4, and unmanageable: but both together, bearing 
a true analogy to our felves 3 who are neither 
Angels, nor meer Animals, but Men. ? ; 

The Subject I have chofen to {peak of, is Mixture. .Whereof, that 
our Difcourfe may be the more confiftent, and the better imteligzble 5 
all I have to fay, fhall be ranged into this Method 5 az. d 

1. Firft, I fhall give a brief account of the received Doéfrixe of 
Mixture. 

2. Next, Jay down fome Propofitions of the Principles whereof all 
Mixed Bodies confift. : ve 

3. Then, open the true Nature of Mixtures or fay, What itis, — 

4. And then enumerate the Canes of Mixture; or fay, How it is 
made. 

5. Laftly, I thall thew the Power of Mixture 3 or, What it can do. 





CHAP. 
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oo ES EE Sed eT 
Se UE am 

Of the received Doftrine of Mixture. 


SIRST, As to the received DoGrine of Mixtures not to 
trouble you with tedious quotations of what Ariftotle, Ga- 
9 len, Fernelius, Scaliger, Sennertus, Riverius, and other 
So Learned men fay hereof; we tay fuppofe the whole fummed 
upinthat Defwition which Ariftoile himfelf hath given of 
it,and which the greater number of his Followers, have almoft religioufly 
adhered to 5 wz. that ‘tis, way wueray drraabévrey evens. that ‘tis, 
Vib. 1. de Mifcibilium alteratorun unio, Which Definition, as it is ufually expli- 
Cenerat. cated, is both Uxintelligible, and Oxufeful. 
Corrupt. 2. $. Two things are unintelligible; what they mean by Alferati- 
Cap.ult. 05 and what by Uviow. In this Alteration, they fay, That the very 
Forms of the Elements are altered. And therefore lay it down for an 
Axiom, Quod in Mixto, Forme Elementares tantum fint in potentia, But 
let us fee the confequence. For ifina mixed body, the Forms of the 
Elements ave but in potentia; then the Elements themfelves are but iz 
potentia: for we all fay, Forma dat effe. And if the Compounding 
Elements, are only 72 potestias then the Compounded Body it {elf can 
be only iz potentia : yet to fay it is no more, is moft abfard. 

3. §. As for the Union of Elements in amixed Body; they make 
it fuchs as brings themat laft to aflert, the Penetration of Bodies, and 
that the Union of mixed Bodies is nothing elfe. For they fay it is made 
in fuch fort, that every particle of the mixed Body, partaketh of the 
Nature of the whole. Which Nature, arifeth from the contempera- 
ted Qualities of the four Elements, Whence they conclude, That 
every particle of the mixed Body, containeth in it felfall the four Ele- 





4. §. Whence it follows, That it is 
who can make any ufe of that which he underftandeth not > And the 
experience of fo many years, wherein it hath been ventilated by the 
difputes of men, proveth as much: Scarce any of them, except the 
Learned Sexnertus, daring to venture upon Experiment, for fear they 
thould come to underftand themfélves. 

5. §. It isconfeffed, that many gallant things have been found out 
by artificial Mixture. But no thanks to this Definition of it. For ds 
an Leworant Man may make bad Work, and a good Rule be never the 
worle5 {0 one that is Ingenious may make good Work, anda bad Rule 
be never the better. The queftion isnot, what have men done? but 
what have they done upon this foundation, Quod Mixitio [it mifei- 
‘bilinm alteratorum unio. Had this ever taught them to do any thing, 
even fo much as to make the Ivke wherewith they have wrote, all 
their Difputes 5 T confek, they would have had fomething to fhew for 
it. But the ruth is, their xotions of Mixture, have been fo far from 
doing us any good, that they have done us much harm : being, through 
their feeming fubtlety, but real abfardity, as fo many phantaftick 


Spettrums, ferving only to affright men from coming near them, or the 
Subject whereof they treat. 6. $. 





Led. Of Mixture. The Principles, Ke, 
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§. 6. I thall therefore endeavour to open the true Netureof Mixture, 
And I fhall build my. Doérize upon the Common Notions of Senfe ; 
which none ca deny 5 and every one may conceive of. In ordet to 
which, I fhall take leaveto lay down fome Propofitions, of the Princi= 
ples of all-wixed Bodies. 





4 ey 


SQ AXP FP 
Of the Principles of Bodies. 


rq ND firlt; by Principles, I mean Atomes, or certaiti 
) Sorts of Atomes, or of the fimpleft of Bodies. For 
otherwife they would not be Principles; for a 
compounded Principle, in ftritt {peaking, is a Cone 
tradidion, Even as Fives, Threes, or Two's are 
k not the Principles of Number, but Unites. 

SO SE 2, §. Whence, fecondly, it follows, that they 
are alfo Indivifible. Not Mathematically 5 for the Atomes of every Prin- 
ciple have their Dimenfions. But Phyfically 5 and fo, what is but oxe, 
cannot be made #wo.  Ifit beasked, Whether aStick cut with aKnife, 
be not of one, made two? I fay, that a Stick, is not one Body, but 
zany millions of Bodies; that is, of Atomes; not any one whereof is 
divided within it felf, but only they are feparated one from another, 
where the Knife forceth its way. As in the drawing of a mans Finger 
through a Heap of Corns there is no Divifion made in any one 
Grain, but only a feparation of them one from another, all remaining 
ftill in themfelves entire. I fay, therefore, that what is Phyfically 







one, is alfo molt firm, and Indivifible, that is, Ivepenctrable : for Penetration 


is but the Separation, not the Divifion of Atomes. 

3. §. Hence, thirdly, they are alfo Immutable. For that which 
cannot be divided, cannot be chang’d. So that of the whole World 
of Atomes, not any one hath ever fuffer'd, or can fuffer the leaft mus 
tation. Hereupon is grounded the Conftancy of Caufes and Effects, So 
that, in all Gezerations, itis not lefS certain, that the felf fame Prix. 
a is till propagated from the fame; than, that Man is from Map; 

herefore, compounded Bodies are generated ; but Principles are not; 
but only propagated; that is, in every Generation, they pafs; in them- 
felves unaltered, from one Body, into another. 

4. §. If Principles, or Atomes are all Immutable , it again follows » 
That they are of Divers Kizds. For one and the fame Principle, or Kind 
of Atomes, will {tillmake the Same Thing, and have the fame Effed : fo 
that_all Geverations would then be the Same, Wherefore, fince they 
are Immutable, they mutt be Divers. 

5. §. This Diverfity, for the fame reafon, isnot fmall, but very 
Numerous. For as the World, taken together, is Natures Shop; fo the 
Principles of Things are her Tools; and her Materials. Wherefore; ag 
it {peaks the goodne/s of a Shop 3 {othe Perfecfionof the Univerfe, That it 
is furnifhed with many Too/s wherewith,and many Materials whereupon 
to work, And confequently, that Philofophy beareth beft its own name 3 
which doth not ftrain all totwo or three Principles, liketwo or ae 
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Bells ina Steeple, making a pitiful Chime: but tryeth to rife up to 
Natures own Number, and {fo to ring all the Changes in the World. 

6. §. Yet doth not this vaft Djverfity take away the Regiment and 
Subordination of Principles. There being a certain lefler zamber of 
them , which either by their greater quantity, or other ways, have 
Rule and Dominion, in their feveral Orders, over all the reft. For 
where-ever the Subje is Multitude, Order is part of its Perfecfion. For 
Order is Proportion, And how can Nature be imagin’d:to hold Propor- 
tion in all things elfe, and not here ? Wherefore, as certainly, as Or- 
der and Government are in all the Parts of the Rational ; fo certainly, 
of the Material World. Whence it is, That although the species of 
Principles be very numerows 5 yet the Principles called Galenical, Chy- 
ical, or any others, which do any way fall under the notice of 
Senf, are notwithftanding reduceable to a fmaller number : viz, according 
to the xumeber of Predominant Principles in Natures or,rather in this part 
of the Uxiverfe which is near and round about w. To the Power and 
Empire whereof, all other Principles do fubmit. Which submilfion, is 
not the quitting of their own Nature 5 but only their appearance under 
the external Face or Habit of the (aid Predominant Principles. 

7. §. Asthere can be no Order of Principles, without Dieerjity ; 
fo no Diverfity, but what is originally made by thefe two ways ; fe. by 
Size and Figure, By thee they may be exceeding different : and all 
other Properties befides, whereby they differ, muft be dependent upon 
thefe Two. : 

8. §. Nor therefore, can they be ofany other Figures, than what 
are Regular, For Regularity, is a Sinilitude continw'd. Since there- 
foreall kinds of Atomes are divers only by their Size and Figure 5 if 
the felfe fame Size and Figure were not common toa certain number of 
Atomes, they could not befaid to be of any one kind: and confequent- 
ly, if there were no Similitude of Atomes, there could be no Djffin- 
“ion of Principles, : 

9. §. Hence alfo, thefe two Modes of Atomes, viz. their Size and 
Figure, are the true, and only original Qualities of Atomes, Thatis, 
an Atome is fuch or fich, becaufe ft is of fucha certain Size and Fi- 
gure. 

Io. §. Laftly, Asthefe two Modes, taken feverally, are the Qua- 
ities of an Atome: fo confider'd together, they are its Form. A fub- 
Stantial Form of a Body, being an unintelligible thing. I fay of a 
Body for although the Rational Soul bea fubftantial Forn , yet is 
itthe Form of a Man, and not of a Body. "For the Form of a Body, 
we can conceive of no otherwife, thanas of the Modification of 4 Body, 
or a Complexion of all the Modes of a Body. Which alfo agrees with 
that Definition of a Form, whichamongft the Peripatetick Philofophers 
is well enough accepted,viz. Quod lit, Ratio ejus Effentia, qua cuique Rei 
competit. Which Ratio, if it be referred to a Body, what isit,but the 
Modification of that Body 2 Having thus propofed aSummary of my 


Thoughts about Principles; 1 thal! next proceed to fhew what their 
Mixture is. 


CHAP, 
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CHRP Eth 
Of the NATURE of Mixture. 


ND firft of all, from the Premiffés, we arrive at this 
Conclufion 5 fe. That the Formationand Transformati- 
ox Of all Bodies, can be nothing elfe,but the Mixture 


have above proved: and therefore not geverable, 
formable, or transformable. And the Forms of Prin- 





So that the whole Bufine/s of the Material World, is nothing elf, but 
Mixture, 

2. §. Again, as Nature worketh every where only by Mixtire ; 
fo is this Mixture every where but ove thing, and can be but ove. For 
whether it be the A¢ixture of great Bodies, or of fall; of Compounds, 


or of Atomes 5 it is every where Mixture, and the Mixture of Bodies. Ch, 


Wherefore, Mixture is either an intelligible Affection of all Bodies, or 
of wove ; which later, no man will fay. As many ways therefore, as 
wecan fee, or conceive the Mixture of any grofs Bodies, which we 
holdin ourhand; {o many ways, we may, of the fubiilef? Mixtures 
which Nature maketh, or of Atomes themfelves 5 and no other ways. 

3.-§. Now allthe ways we can diftinguith sfixture by, are, in ge- 
neral, thefe Two 5 either in refpect of the Bodies Mixed, or elfe of the 
Modes of the Mixture it felf. 

4. §. In refpett of the Bodies Mixed, Mixture is diftinguifhed al- 
fo two ways 5 viz. by Conjugation, and by Proportion. 

5. -§. By Conjugation, 1 mean, a Mixture of fome certain Princi- 
ples, and not of others. Which is threefold. Firs, As to Number: 
as when one Body may be compounded of two Principles, another of 
three, a third of four, a fourth of fve, and fo on. Secondly, As to 
Kind: where, though there be a conjunction of the fame Number, 
yet not of the fame Kind. Thirdly, When they differ from one ano- 
ther both in Number and Kind, So many ways the Principles of 
Bodies may be conceived to be Conjugated; and therefore are: 
for here, that which may be, 7s. The Confequence is clear. For 


of Bodies. For all Principles are immutable as we Ch, 


ciples, being but their Modes; are allo imautable, Ch» 


2 25 


2. $. 36 


2,§.I0. 


Dasa. 


jirft, Nature hath various Materials wherewith to make thefe Mix- cp, », §. 5 


tures; aswe have fhewed. Secondly, By thefe Mixtures {he may, and 
without the concurrence of any imaginary Forms, muf? produce all the 
varieties in the material World 5 as \ikewife hath been {aid. Where- “! 
fore, fince all imaginable Mixtures may be made, and that to fame pur- 
pofes if they fhould not be fo, Nature would be Imperfect: becaufe 
we our felves can think, how fhe might put ‘her Materials to farther 
ufe, then 2 fhe woulddo. To think therefore, that all Kixzds of Priz- 
ciples, or all Elements go to make up every Compounded Body, as by the 
Peripatetick, Philofophy we are taught 5 is a conceit, no more to be 
credited, than one that fhould tell us, all Kivd of Wheels and other 
Mm parts 


3. §. Fs 
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of a Watch, were put into a Clock; or that there were no other 
eae wherewith sc build an Hoxfé, then for a Tent ora Ship, For 
why fhould Nature, the great Artificer by which al] perfec Works are 
made, be feigned to cram and ram all things into one, which we our 
felves look upon as abfurd > ae . 

6. §. Secondly, The Mixture of Principles is diverfifi'd, as by Con- 
jugation, fo alfo by Proportion. That is, by the divers Quantities, of 
the feveral Principles or Parts mixed together. As if the Quantity of 
one, were as five to ten; ofa fecond, as five to fifteen; of a third, as 
five to twenty, &e. Or if that of one, be as jive to fixs of a fecond, 
as fix to fevens ofathird, as Jeven to eight. By which, and by other 
Proportions, Mixture may be varied innumerable wa S. 

7. §- Again, As Mixture is varied with refpect to the Bodies Mix- 
ed 5 fo likewife in refpeét of the Mixture it {elf} which I call the Loca- 
tion of Principles, or the Modes of their Conjunition. Which may be 
various, as well as their Conjugation and Proportion. Yet are they all 
reduceable unto #mo general Modes : all Bodies, and therefore all Prin. 
‘ ciples, being mixed either by Mediation, or by Conta. 

8. § Now all Contact, whether of Compounds, or of Atontes, can 
be no other way, than fuch as is anfwerable to their Figures. Where- 
of, therefore, we can conceive but three general ways, viz, 

Firft, By Contrad ina Point, or {ome fizaller part: as when two A- 
tomes meet, which are globular or otherwife sibbofe. Secondly, By 

Conta in a Plain : asin the conjun@ion of the fides of Triangular or 
Quadrangular Atomes, or otherwife flat. Thirdly, By Contact in a 
Concave : as when one Atome is admitted into the Concave or hole of 
another 5 as a Spigot isintoa Foflet. The Sitft may be called, Appofi- 
tion 5 the fecond, Application; the third, Reception or Tntrufion, — ~ 

9. $. Inthe two laff ways, Atomes may be joyned by Mediation 5 
but beft ofall the Jeff. As when the two extreanas of one Atome are re- 
ceived into the Concaves or the holes of two others, 

To. §. And thefe are all the general ways,whereby we can conceive 
Bodies to be Mixed together ; Jé.by their various Conjugation, Propor- 
tion and Location. So that the Compofition of Atomes, in Bodies ; is 
like that of Letters, in Words, What a Thunderclap would fuch a - 
Word be, wherein all the four and twenty Letters were pack’d up ? 


One therefore is compounded of more, another of fewer : this of fome, 
and that of others: and both the Conjugation, Proportion, and Locati. 
on of Letters is varied in every Word: whereby, we have many thou- 
fands of differing Words, without any alteration at all, in the Letters 


themfelves ; and might have ten times as many more, In like manner, 
therefore, or in the felf fame analogous way, as the.Letters of the Al- 
phabet, are the Principles of Words 5 fo Principles, are the Alphabet of 
Things. 

I iS §. What we have faid of Principles 5 and of Mixture as confe- 
quent thereupon; may be a foundation for an intelligible account, of 
the Nature and Cane of moft of the Iatrin fick Properties,and Qualities 
of Bodies: as of Gravity, Levity, Fixity, Fluidit » Angularity, Round- 
uefs, Heat, Cald, Blacknefs, Whitenefs, Sowernefs, Sweetnefi, Fragran- 
©), Fetidnefi, and very many more. I fay an intelligible account 5 fe. 
fuch as is grounded upon the Notions of Senfe, and made out Me- 
chanically. But the exemplification hereof, being too large a field 


for 











Ch. 2. $.2 
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for this, or any one Leure, 1 thall, before I cometo the Caufés of 
Mixture, only deduce from the Premifés , thefe following Corollaries. 

12. §. Firft, That there is no alteration of Principles or of Ele- 
ments,in the moft perfect Mixture of Bodies. It caznot be 5 for Principles 
are Immmtable, as we have faid. And ifit could be, yet it weedeth wot Ch, 2. §. 33 
to be: forthey are’ alfo many, and compoundable infinite ways 5 as 
hath been fhewed. So that we have no need to perplex our felves © 2. $ +54 
with any of thofe difficulties, that arife from the Doérine of the Ch.3. $.105 
Alteration of Elements. The ground of which conceit, is that, of 
three being but four Elements, and all in every particle of the 
mixed Body. And fo men being puzeled, how from thence to make 
out the infinite variety of Bodies, they feigned them to be alterable, 
and altered, upon every perfecf Mixture. Not confidering, that if 
their four Elements be alterable; as few as they are, no fewer then 
three of them may be fpared : for ove Element,if alterable, may belmade 
any. 
13. §, Hence, secondly, may be folved that great Di/pute, Whe- 
ther fuch as we call Lixivial Salts, are made by the fire? For firff, 
No Principle is made by the fire: all Prizciples being wnalterable 5 
and therefore ammakable. secondly, We mult therefore diftinguifh 
betwixt the Principle, and its various Mixture with other Principles 5 
from whence it may receive different Shapes and Names. Wherefore, 
a Lixivial Salt, qua Lixivial, is certainly made by the frre. But qua- 
tewws Salt, itis not: that Privciple being extrattable out of mof? Bo- 
dies; and by divers other ways, then by the frre. For whether you 
Calcize a body, or elfe Ferment it, ( after the manner fhewed by the 
curious Improver of Chimical Knowledg, Dr. Daniel Cox ) ox putrifie 
it under ground, or drown it in the Sea3 it ftill yieldeth fome kind 
of Salt. All which Salts are made, not by making the Saline Princi- 
ples but only by its being differently Atzxed, by thofe feveral ways 
ofthe Solution of Bodies) with other Principles : from which its dif- 
ferent Mixture, it receives the various Denominations, of Marine, Ne 
trons, Volatile, or Lixivial. 

14. §. Hence, Thirdly, the moft perfect Mixture of Bodies, can . 
ge no higher than Conta. For all Principles are gnalterable 3 and all Ch.2. $. 33 

atter is impenetrable 5 as hath been faid. In the moft vifble and laxe Ch. 3. §. 26 
Mixture, there is Contac 5 and inthe nioft fubiéle and perfect, as it Ge- 
aeration it {elf, there is zothing more. 

15. §. Hence, Fourthly, we eafily underftand, how divers of the 
fame Principles, belonging both to Vegetables and imany other Bodies; 
are alfo adually exiftent in the Body of Maz. Becaufe even in Geve- 
ration ox Tranfuutation, the Principles which are tran{lated from one 
Body to another, as from a Vegetable to an Aniveal, are notin the leaft 
alter'din themfelves; but only their Mixture, that is, their Conjugation; 

Proportion and Location, is varied. fg aha 

16. §. Hence alfo the difference of Méxture, arifing from the dif- 
ference of Contad, is intelligible ; /c. as to thofe three degrees, Congres 
gation, Union, and Concentration. 

Congregation, and Inconfiftent Mixture, is when the feveral Atomes ig 
touch but ina Point, or fialler part. In which manner, I have divers Chi3. $5 8s 
dtguiments, inducing me to believe the Atomes of all Fluid Bodies, qua 
Fiuid, do touch 5 and in x0 others 





Ch. 2. $. 3 
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Ch. 3.$.8. » Onion, is when they touch in a Plain, As in the Cryftals and Shoot- 


ings of all Salts, and other like Bodies, For if we purfue their. di- 
vided and fubdivided parts, with our eye, as far as we cans they ftill 
terminate, on every fide, in Plains. Wherefore, ‘tis intelligible, That 
their very Atomes do alfo terminate, and therefore touch, in Plain, 
Concentration, is when two, or more Atomes touch by Reception 


Ch.3. §. 8. and Lutrufion of one into another: which is the clofeft, and firmeft 


Ch. 3. $. 1 
Ch.3.$. 14 


Ch. 3. $. 1 


Ch.3: §.18. Natural and Artificial Mixture are the fame 3 


Miscture of all as in any fixed nnodorable, or untaftable Body: the 
Atomes of fach Bodies, being not able to make any Swell or Tafte, 
unlefs they were firlt difolved; that is to fay, unpin'd one from 
another. 

17. §. Hence, Sixthly, we underftand, how in fome cafes, there 
feemeth to be a Penetration of Bodies; and in what Jenfé it may be 
admitted: vz, if we will mean no more by Penetration, but Intrafi- 
on. Forthe Intrufion of one Atome into the Concave or hole of ano- 
ther, isa kind of Penetrations whereby they take up lefs room in 
the zzixed Body, then they would do by any other way of Contad. 
As anaked knife and itsfheath, take upalmoft double room,to what ° 
they do, when the knife is fheathed. Whence we may affign the 
reafon, Why many Liquors being mixeds take up lefs room or {pace, 
then they did apart; as the Ingenions Mr. Hook hath made it to appear 
by Experiment, that they do. [fay the plain reafon hereof, or at leaft 
one reafon, is the Ixtrufion of many of their Atomes into one ano- 
ther. Which yet isnot a Penetration of Bodies ftriGtly fo called. 

18. §. Seventhly, If all that Nature maketh, be but Mixture 3 and 
‘all this Mixture be but Conta *tis then evident, That Natural and 
* Artificial Mixture, are the fame. And all thofe feeming fubtilties 

whereby Philofopbers have gone about to d 


iftinguifh them; have 
been but fo many Svarcrows to affright ate from the Lwitation 
of Nature. 


19. §. Highthly, Hence it follows, That Art it (elf may go far in 
doing what Nature doth. And who can fay, how far? For we have 
nothing to Make; but only to mix thofe Materials, which are al- 
ready made to our hands, Even Nature her felf, as hath been faid, 
Maketh nothing xem 5 but only mixeth all things. So far, therefore, 

“as we can govern Mixture, we may do what Nature doth. 

20. §. Which that we may ftill the better underftand 5 let us be- 

fore, and in the next place, fee the Canfés of Mixture. For fince 


the immediate Canfes of 
both, are and muft be the fame. ¢ 
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CG HeAks TV 
Of the C AUSES of Mixture. 


ZO W all the Caujés of Mixture we can conceive of, 
Zp mutt, I think, be reduced to thefe fix in general 5 
9 viz. Congruity, Weight, Comprelfion, Solution, Di- 
geftion, and Agitation. 
I. §. Congruity, or aptitudeand refpondence be- 
twixt the Sizes and Figares of Parts to be mixed : 
asec whereby Bodies may be truly called the In/frumen- 
tal Canfes of their own Mixture. As when a Plain anfwers to a Plain, 
a Square to a Square, a Convex toa Concave, or a Lefs toa Greater of 
an Equal, &c. according to which Re/powdencies in the parts of Bodies, 
they are more or lef eafily wingleable. 

2. §. Weight, by means whereof all Fluid Bodies, upon fuppofi- 
tion of theCongruity of their parts, muft nnavoidably mingle. 

3. §. Compreffioe 3 which either by the Air, or any other Body; 
added to Weight, muft, in fome degree, further Mixture. Becaufe,that 
Weight it felf, is but Preffioz. For further Proof of all the faid Cau- 
fes, Imade this Experiment ; Let Oyle of Anifeeds, and Oy! of Vitriol 
be put apart into the Receiver of an Air-Pump. And, having exhanfled 
it of the Ar, let the two faid Oylsbe then affufed one upon the other. 
Whereupon, Firff, It is vifible, that they here mix and coagulate to- 
gether; that is, their parts are wedged and intruded one into another , 
without the afzal compreffion of the Air; for that is exhauffed, and 
therefore only by the €oxgruity of their receiving and intruding parts 5 
and by their Weight ; by which alone they are fo compreffed, as to make 
that Intrufion. Secondly, It isalfoevident, That although they do Co- 
agulate;, yet not altogether fo much, as when poured together in the 
fame manner, and quantity, in the open Air. Wherefore, Compre(fiox, 
whether madeby the Air , or any thingelfe, as it doth further the 
Diffolution of fome Bodies, fo the Mixture of others, and the greater 
the Compreffion, the more. 

4. §. Solution; For all Bodies mix beft, in Forma fluida. And 
that for two reafons. Firff, Becaufe the parts of a Body are not then 
in a flate of Uxion, but of Separation; and therefore, in a mote capa« 
ble ffate, fortheir Mixture and Unxion with the parts of another Body. 
Secondly, becaufe then they are alfo ina ftate of Motion; miore or lefs5 
and therefore, ina continual tendency towards Mixtures all Mixture 
being made by Motion. Wherefore all Generations, and oft perfect 
Mixiuresin Nature, are made by Fluids whether Avimal, Vegetable, 
or Mizeral. Which is alfo agreeable to the Doérine of the Honourable 
Mr. Boyle, in his Excellent Treatife of the Nature and Vertues of Gers. 
And it is well known, That Bodies are ordinarily petrified, or Stones 
made, out of Water.That issout of petrifying parts diflolved per minimd 
in Water,as both their Menftruum and their Vehicle. Wherefore, if wé 
will talk of aking Gold; it muft not be by the Philofophers Stove, but 
by the Philofophers Liquor. pe 

56 §. Dis 
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5- §. Digeftion. For which there isthe fame reafon, as for Mixture, 
by Solution. For, Firff, All heat doth attenuate, that is, ftill farther 
feparate the parts of a Body ; and fo render them more wingleable with 
the parts of another. And therefore, Secondly, Doth alfo add more 
Motioz to them, in order to their Mixture. 

6. §. Agitation. Which] am induced tobelieve a great and effectual 
means of Mixture, upon divers Confiderations. As, Firf?, That the 
making of Blood in the Bodies of Animals, and the mixing of the Chyle 
therewith, is verymuch promoted by the fame means 3 fe. by the Agi- 
tation of the parts of the Blood and Chyle, in their continual Circulation. 
Again, from the waking of Butter out of Milk, by the {ame means : 
whereby alone is made a féparation of the oleous parts from the Whey , 
and Conjunétion of the Oleows together. Moreover, From the great 
Effects of Digeftion, well known to all that are converfant in Chymical 
Preparations. Which Digeftion it felf, isbuta kind of infenfible agita- 
tion of the parts of digefted Bodies. “Tis alfo a known Experiment , 
That the readie{t way to diflolve Sugar in Wine or other Liquor 5 is to 
give the Vefel a hafly turn, together with a Jiart kvock, againft any 
hard and fteady Body : whereby all the parts of the Sugar and Liquor, 
are put into a vehement Agitation, and fo the Sugar immediately diffol- 
ved, and mixed with the Liquor. And I remember, that having (with 
intent, tomake Mr, Matthews’s Pill ) put fome Oyl of Turpentine and 
Salt of Tartar together in a Bottle, and fent it up hither out of the 
Country s I found, that the continual Agitation upon the Road, forthree 
or four days, haddone more towards their Mixture; than a far grea- 
ter time of Dige/fion alone had done before. And it is certain, That 
avehement Agitation, efpecially, if continu’d, or joyned with Dige- 
tions, willaccelerate the Mixture of fome Bodies, ten timesmore, than 
any bare Digeftion alone 5 as may be proved by many Experiments. I 
will inftance in this one. Let fomeOyl of Turpentine and good Spirit 
of Nitre be ftop’d up together in a Bottle, and the Bottle held to the 
Fire, till the Liguors bea little heated, and begin to bubble. Then 
having removed it, and the Bubbles by degrees increafing more and 
mores thetwo Liquors will of themfelves, at laft fall into fo impe- 
tuous an Ebulltion,as to make a kind of Explofions fending forth a fisoak 
for the fpace of almoft#wo yards high. Whereupon, the parts of both 
the Liquors, being violently agitated, they are, in a great portion, incor- 
porated into a thick Balam ina moment: and that without any intenfe 


heat, as may be felt by the Bottle. And thus much for the Canfes of 
Mixture. 





CHAP, 





Let. L Siete The Power of Mixture. snag 23 i 








CRAY vy. 


Of the POWERandUS E of Mixture. 


ZAK VING enumerated the general Canfés, we thall; 
» laftly, enquire into the Power and Use of Mixture 5 
or, into what it can.Do and Teach. And I thall In- 
"% {tance in fix particulars. Firif, to Renderall Bodies 

’ Sociable, whatfoever they be. Secondly, To Make 
Artificial Bodies in Imitation of thofe of Natwresown 
) produation. Thirdly, to make or imitate the fenfible 
Qualities of Bodies; as Smells, and Tats. Fourthly, 
To make, or imitatetheir Faculties. Fifthly, Itisa Key, to difcover 
the Nature of Bodies. Sixthly, To difcover their Uf, and the Manner 
of their Medicinal Operation. 


INSTANCE L 





IR ST, To render all Bodies Socéable or Mingleable: as Water 
with Oyl, Salt with Spirit, and the like. For Natural and Arti- ~ 
frial Mixture, are the fame 5 as we have before proved. If therefore Ch.3.§. 183 
"Nature can do it, as we fee in the Generation of Bodies fhe doth, ‘tis 
likewife in the Power of Art to do it. 

2. §. And for the doing of it;+two general Rules refult from the 
Premiffes, fe. The Application of Cafes, and the Choice of Materials. 
As for the Canjes, they are fuch as] have now inftanc’din. Andfor Cd. 4. 
the Application of them, I thall give thefe two Rules. 

3. §. Firft, That we tread in Natures fteps as near as we can 5 not 
only in the Application of fuch a Canfe, as may be moft proper forfucha 
Mixtures but alfo in allowing it fiufficient time forits effect. For fowe fee 
Nature her felf, for lier more perfec? Mixtures ; ufually doth. She 
maketh not a Flower, or an Apple, a Hor/t, or a Man, ina moment 5 
butallthings by degreess and for her more perfect and eleborate Mix- 
tures, for the moft part, fhe requireth sore time. Becaufe all fach 
‘Mixtures ave made and carri’d on per minima; and therefore require @ 
greater time for the compleating of them. 

4. §. A fecord Rule is, Not only to make a due Application of 
the Caufés; but fometimes to Accumulate them. By which means, we 
may not only, imitate Nature, but in fome cafes go beyond her.. For 
as by adding a Graft or Budto the Stock, wemay produce Fruit fooner, 
and fometimes better, than Nature by the Stock alone would do: So 
here, by accumulating the Canfés of Mixture, that is, by joyning two, 
three, ox more togethers or by applying more in fome Cafes, where Na- 
ture applyeth fewer; wemay be able to make, if not a more perfect, 
yet afar more Speedy Mixture, than Nature doth. As by joyning Conm- 
prelfiow, Heat, and violent Agitation , and fo continuing them all to- 


gether, by fome means contrived for the puspofe, for the fpace of a 
Rie: be Veek 
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Ch. 3. $.9. 


Week, or Month, or longer, without ceffation. Which may probably 
produce, not only ffrange, but ufeful Effects, in the Solution of fome, 
and the Mixture of other Bodies. And may ferve to ~#x fuch Bodies, 
asthrough the fizall number of theit congriows parts, are hardly mingle- - 
able any other way. Agitation being, as carrying the Key to and 
fro, till it hitthe Lock; or within the Lock, till it hit the Wards. 

5. §. Secondly, For the Choice of materials, if-they ‘are not im- 
mediately, that is, of themfelves, ~ingleable; we are then to turn one 
Species of Micture into a Rule; which is, To mix them by mediation 
of fome third, whether more fimple or compounded Body, which may 
be congfuons 7# part to them both: as Sulphurous Salts are to Water and 
Oyl5 and are for that reafon mingieable with either ofthem. Or, By 
any tio congruous Bodies, which are alfo, 7 part, congruous to two 
others: and other like ways. Whereby the parts of Bodies, though 
never fo heterogeneous, may yet be all bound and lockd up together. 
Even as twenty Keys may be united, only by uniting the two Rings 
whereon they hang. 

6. §. The Confideration of thefe things, have put me upon ma- 
king feveral Experiments, for the mingling of heterogeneous Bodies. I 
fhall give two Examples of Tryal ; the one upon Fiid, the otherup- 
on confiftent Bodies. 

7. §. For the firfz, I took Oy! of Avifeeds, and pouring it upon a- 
nother Body 5 I fo order‘d it, that it was thereby turned into a per- 
fect. milk-white Balfam, or Butyr. By which means the faid Oy] be- 
came mingleable with any Winy, or Watery Liquors eafily, and inftanta- 
neoufly diffoloing therein, in the form of a wk, And xote, That 
this is done, without the /eaft alteration of the Smell, Taff, Nature, or 
Operation of the faid Oyl. By fomewhat the like means, not only 
Oy! of Anifeeds, but any other /p#latitious Oyl, may be transformed 
into a wilk-white Butyr 5 and in like manner be mingled with 
‘Water or any other Liquor. Which is of varios ufe in Medicine 5 and 
what I find oftentimes very convenient and advantageous to be 
done. 

8. §. Again, not only Flxid but confiffent Bodies, which of them- 
felves will mix only with Osl; by due mzxture with other Bodies, may 
be render'd eafily diffoluble in Water 5 as may Rofz, and all refinous 
and friable Gums. As alfo Wax : and this without changing much 
of their Color, Taft, or Smell... Whereof likewife, whatfoever others 
may do, the Phyficdan may make a manifold Ue. 


INSTANCE IL 


Y Mixture alfo, we may be taught to Imitate the Produdions of 
| Nature. As to which, from what we have before {aid of Mix- 
ture, we may conclude; That there is no Geueraticn of Bodies xnor- 
ganical, but whatis in the Power of Mixtureto imitate. As of Animals, 
to Imitate Blood, Fat, Chyle, Spittle, Flegm, Bile, &c. Of Vegetables, 
to[mitate a Milk, Mucilage, Rofin, Gum, or Salt. Of Mineral;, to 
ImitateVitriol, Allow, and other Salts 5 as alfo Metals, and the like. 

2. §. Ido not fay, I cando allthis: yet if, upon good Premifts, 
we can conclude this poffible to be done 5 it is one ftep to the doing of 
it. But I will alfo give an Instance of fomewhat that may be doxe in 
every.kind. And, : BRS a 
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3. §. Firft, For the Imitation of an Animal Body, 1 will inftance ih 
Fat. Which may be wade thuss Take Oy Olive, and pour it upon 
high Spirit of Nitre. Then digeff them for fome days. By degrees. 
the Oy! becomes of the colour of Marrow 5 and at laft, is congealed or 
hardned into a white Fat or Butter, which diffolveth only by the fire as 
that of Avimals. In converting Oyl thus into Fat, it is to be noted 
That it hardens moft upon the exhalation of fome of the more Sul- 
phureows parts of the Spirit of Nitre. Which I effected, well enough 
for my purpofe, by unftopping the glafs after fome time of digefti- 
on 5 and fo fuffering the Oy! to diffolve and thicken divers times byfuc- 
ceflive heat and cold, Hence, The true Congealing Principle, isa Spi- 
rit of Nitre féparated from its Sulphur. For the better doing whereof, 
the Aer isa moft commodious Menstruum to the faid Spirit of .Nitre. 
Whence alfo, if we could procure fuch a Spirit of Nitre, we might con- 
geal Water in the midft of Summer. We might alfo refrigerate Rooms 
herewith Artificially. And might Ivsitate all frofty Meteors. For the 
making of Fat, is but the Durable Congelation of Oyl: which may be 
done without fro, as I have fhewed how. 

Hence alfo it appears, That Avimal Fat it felf, is but the Curdling of 
the Oyly parts of the Blood; either by fome of its own Saline parts 5 
or by the Nitrous parts of the Aer mingled therewith. 

Hence likewife it is, That fome Avimals, as Conies, and Fieldfares, 
grow fatier in frofty weather: the oily parts of the blood, being then 
more than ordinarily coagulated with a greater abundance of zitrous 
parts received from the Aer into their bodies. 

For the fame reafon it is, That the Fat of Land-Avimals is hard 5 
whereas that of Fifhes is very oft, and runs all to Oy/, fc. Becaufe 
the Water, wherein they live, and which they have inftead of breath, 
hath but very few vitrous parts in it, in comparifon of what the Aer 
hath. 

4. §. Secondly, For the Imitation of a Vegetable Body, 1 will give 
three Inftances ; In Rofiz, Gum, and a Lixivial Salt. The firff may 
be made thus ; Take good Oy! of Vitriol, and dropit upon Oy! of Anife- 
feeds 5 and they will forthwith izcorporate together 5 and by degrees, 
will harden into a perfed Rofiz, with the geveral and defining Properties 
of a truly Natural Refinous Gum. Being not at all diffoluble in Water 3 or 
at leaft, not any more, then any natural Rofiz or Gus yet very eafily 
by fires as alfoshigly ixflamable: and exceeding friable. Although this 
Artificial Rofin, be the refalt of two Liquors, both which very ftrongly 
affect the Senfe: yet being well wa/hed from the unincorporated parts, 
(which isto be done with fome care) it hath fcarce any Taft or Smell, 

The Concentration of thefe two Liquors, is likewife fo univerfal 5 that 
the Rofiz is not made by Precipitation, but almolt a total Combination 
of the faid Liquors and that with fcarce fo much, as any 22/ible fumes. 

5. §. Again, Having taken a certain Powder and a Saline Liquor, 
and mixed them together in a bottle, and fo digeffed them for fome 
time ; the Powder was at laft tranfmuted to a perfec Oily Gume 5 which 
will alfo difolve either in Oylor in Water 5 inthe {elf fame manner, as 
Galbanum, Ammoniac, and the like will do. 

6. ¢. And Laftly, A Lixivial Salt may be imitated thus; Take 
Nitre, Oyl of Vitriol, and high spirit of Wine, of each a like quantity. 


Of thef three Bodies, not any to being put together, that is to fay 
Na neither, 
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neither the Nitre with the Oy/, nor the Oy/ with the Spirit, nor the 
Nitre with the Spirit,will make the leaft Ebulition: yetall three mingled 
together, make avery confpicuous one. The Spirit of Wine being as the 
Sulphur 5 and fo that, and the Néire together,{tanding,as it were, in the 
ftead of an Alkalizate, that is, a Sulphurious Salt, againft the Oyl of 
Vitriol.. Diversother Experiments may be fhew’n of the like Nature. 

7. §. In thelaft place, for the Imitation of a Mineral Body, } will 
inftance in two, fc. Nitre and Marine salt; if Imay have leave to reckon 
them among{t Mineral Bodies. As for Nitre, by mixing of four Li- 
quors together, and then fetting them to fhoot 5 I have obtained Chry- 
flals of true and perf salt; which have had much of a xitrows taft 5 
and would be elted with a gentle Heat, as Nitre iss and even as eafil 
as Butyr it {elf: 1 mean not, by the addition of any fort of Liquor, 
or any other Body, to difolve it; but only by the fire. 

8. §. AndasforaSea-salt, that I might Lmitate Nature for the ma- 
king thereof, I confiderd, That the faid Salt is nothing. elfe 
but that of Avimels and Vegetables, freed from its true Spirit and sul- 
phur, and {ome Saline particles, fpecifically Animal or Vegetable, together 
withthem. For both Avimal and Vegetable Bodies being continually 
carried by all Rivers into the Sea; and many likewife by Shipwrack 
and divers other waysimmerfed therein: they are at laft corrupted, that 
is, their Compounding parts are opened and refolued. Yet the Refolu- 
tion being in the Water, is not made precipitately , as it isin the Air 5 
but by degrees, and very gewtlys whence the Sulphurious and other 
Volatile parts, in their Avolation, make not fo much hafte, as to car- 
ry themore fixed Saline partsalong with them; but leaveth them be- 
hind in the Water, which ivebibeth them as their proper Menfirunm, 

And the Imitation of Nature herein, may be performed thus; Put 

asmuch of a Lixivial Salt as you pleafe, into a wide-mouth’d Bottle, 
and with fair Water makea {trong Solution of it ; fo as {ome part there- 
of may remain wzrefolued at the bottom of the Bottle. Let the Bot- 
tle {tand thus for the fpace of about half or three quarters of a year, all 
the time unftopped. In which time, many of the Sw/phurions and other 
Volatile parts gradually flying away ; the top of the wnrefolued 
Salt will be incruftate, or as it were frofied over, with many fmall and 
hard Cowcretions, which, in their nature, are become a true Sea-Sailt. 
Whereof there is a double Proofs, Fir/?, In that moft of the (aid Con. 
cretions are of aCubical, or very like F zgure. Efpecially on their upper 
parts; becaufe having a fixed Body for their Bafis, their under parts, 
therefore, contiguousthereto, are lefs regular. Whereas the Parts of 
the Salt inthe Sea, being environed on all fides with a Flvid 3 their Fz- 
gure is on all fides regular. Secondly, In that a {trong Acid Spirit or 
Oyl being poured upon a full body'd Solution hereof; yet it maketh 
herewith no Ebullitiox 5 which is alfo the property of Sea-Salf, And 
thus much for the more Geveral Imitation of Bodies. 


IN- 
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INSTANCE III, & IV. 


F ROM the aforefaid Premiffes, and by the aforefaid Means, there is 
no doubt to be made, but that alfo the other /exjible Qualities of 
Bodies may be Imitated, as their Odors, and Tafts. And that not only 
the geveral ones, as Fragrant, or Aftringent: but alfo thofé which aré 
JSpecifical and proper to fuch a fpecies of Bodies. 
2. §. Thus for Example, by mixing Spirit of Nitre or Vitriol with 
reEified Oyl of Turpentine, and fome other Vegetable Oyls, feverally; 
and ina due Proportion and Time, 1 have Imitated the Smells of divers 
Vegetables 5 as of Tanfy, of Lignum Rhodium, and others, And I con- 
clude it feafable, To Jwitate the Taft or Smell of Musk, or Amber- 
greece, or axy otherbody in the world. 
3. §. Hence alfo we may be Tanght, How to Imitaté the Farulties, 
as well as other Qualities of Bodies. ‘The reafon is, becaufe even the/é 
have no dependance upon any fbifantial Form: but are the meer re= 
fult of mixture; effetted by the fame Caufés, whether in Nature or 
Art; asIthink I have made to appear in the foregoing Idea. And Id, §. BS, 
as in the Premiffes of this Difcourfe hath been fhew'd. Ch.2.$.10. 


; Ch.3.$.105 
INSTANCE VY: 


ROM whence, again, it is likewife a Key to Difcover the Nature 
of Bodies. For how far foever we can attain to Mixgle, or td 
Make them, we may alfo know what they are. 

2. §. For Bodies are wingleable, either of themfélves, or by fome 
Third. As to thofé which mingle of themfélves, we may certainly con= 
clude, That there is a congruity betwixt them, in fomie refpeé or other: 

So upon various Tryals I find, That Effential Oyls do tore eafily im 
bibean Acid, then an Alkaly. Whence it is evident, That there is 
fome Congruity and Similitude betwixt Efentian Oyls, and an Acid, which 
there isnot betwixt the faid Oyls and an Alkaly. 

3. §. Astothofe that mingle only by fome thirds we may alfocer- 
tainly conclude, That though the two extreams are unlike; yet that 
they have both of them fome congruity with that third, by which they 
are united. 

4. §. Moreover, We may make a fudgment from the manner or 
Degree of Mixture. Thusthe Acid Spirit of Nitre, asis faid, will coa- 
gulate Oyl-Olive, and renderit confiftent. Whence it might be thought, 
That any other {trong Acid willdo the likes and that therefore, there 
is no great difference in the Nature of the faid Acid Liquors. But the 
contrary hereunto, is proved by Experiment. For having digeffed the 
fame Oyl in the fame manner, and for amuch longer time, with {trong 
Oy! of Sulphur; although it thenceacquired fome change of Colour; yet 
not any Confi/fence. ; eae 

5. $. Again, Becaufe the {aid Spirit of Nitre coagulates Oxl-Olive § 
itmight be expected, it fhould have the fame effet upon Oy! of Anis 
feeds or, at leaft, that if other Acids will Coagulate Oy! of Anifeeds, 
that this fhould do it beff. But Experiment proveth the contrary. For 
of all [have tryed, Oy! of Vitriol is the only Acid that doth it infbais 
taneonfly. Oyl of sulphur, if very ftrong, will do it; but not fo ie 
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nor fo much Aqua fortis, and Spirit of Salt, for the prefent, do not at 
all touch it. And Spirit of Nitre it {elf will not coagulate it, under eight 
or ez hours at leaft. 





INSTANCE VI 


ASTLY, and confequentl, It isa Key To Difeover the Medicinal 
OU€ and Operation of Bodies. Thus, for Example, by the Inita- 
tion of Rofizs and Refitous Gums, we certainly know what all of them 
are, and when, and wherefore tobe ufed. For what ate Maflich, Fran- 
hincenfe,Olibannm, Benzoin, and other like Rofins, or Refinous Gums, for 
their principle and predominant parts, thatis, qua Rofins ; but Bodies 
refulting from Natural, in like manner, asI have fhewed, they may be 
made to refult, from Artificial Mixture’ Thatis to fay, the Oleows, and 
Acid parts of Vegetables, being both affufed and mingled together, per 
minima, fome one fort of Fefels in a Plant, they thus iacorporate in- 
to one confiflent and friable Body, which we call Rofiz. 

2. §. Now from hence it is, That the faid Rofizs, and Refixous 
Gums, as alfo Amber and Sulphur for the fame Reafons 5 are of fo great 
and effectual Oye againft moft thiz and fal: Rhewms5 fe. as they are 
Acidoleous Bodies. For by their Acid parts, which in all thefe Bodies 
areexcecding copious, they mortifieand refrac thofe Salt ones, which 
feed the Rheum. And by their oleows parts, the fame Salt ones are al- — 
fo Inbibed. Whence, they are all, in fome degree, ixcorporated together 
that is, The Rheum is thickwed: which is the defired effec. 

3. §. Whereas, onthe contrary, if the Cough proceed not froma 
thin, and {pecially a Salt Rheum, but froma Vifcous Flegm; the ufe of 
many other Bodies which are alfo more oleous, and abound not fo much 
with an Acid as thefe do, efpefcially fowe of therm, is more proper: 
fuch asthefe, in this Cafe, proving fometimes not only ineffectual, but 
prejudicial, Since the very Canfé of the faid Vifcoufnefs of Phlegm, is 
chiefly fome great Acidity in the Blood, or in {ome other part, as may 
be proved by divers Arguments. 

4. §. Manymore Instances might be hereunto fabjoyned : and may 
hereafter be offered to the acceptance of fuch, who are inquifitive into 
matters of this Nature. If Ifhall not herein anticipate, or reiterate the 
Thoughts and Obfervations, of thofe two Accurate and Learned Perfons 
Dr, Willis, and Dr. Walter Needham, as to what the one hath already 
publifoed, and both have put usin Expetfation of. But the Inflances al- 
ready given, are fufficient to evidence what I have faid. And, I hope, 
this prefent Di/courfé to prove, infome meafure, thus much ; ThatEx- 
periment, and the Common Notions of Senfe are prolificks and that no- 
thing is Barre, but Phanfieand lwagination. 
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An Appendix to the precedent difcourfe of 
Mixture, 


A VING, in the firlt Edition of the foregoing Dif- Ch. 5. Ixft, 
courfe, made mention of the preparation of Effen- 1, §.8: 

tial Oyls, {0 4s to become eafily mingleable with 

any azoyly Liquor. 1 fhall here acquaint the Rea- 

der, That this may be done, by digefting any of 

the faid Oyls with about an equal quantity of the 

Yelk of an Egg, witha very foft heat, like that of 

i the Meridiae Sun in Summer, continued for the 
fpace’of three Weeks or aMonths and inthe mean time, to be now 

and then ftirred alittle together. The Yelk will by degrees, imbibe the 

Oy, and at length be incorporated with it, and become a Balam, as 

white as Milk, eafily diffoluble in any watery or winy Liquor. 

2. .§. Iconfefs, that it will be very difficult to prepare any good 
quantity for ufe, this way. But this being a fufficient proof of the 
poffibility of fuch 4 mzxtvre5 I confidered, whether the application of 
fome other forementioned Cau/é of Mixture, might not fupply the de 
fe& ofthis: and hereupon, have made feveral fuccefsful tryals 5 not 
only for the mixing of the faid Oyls, but likewife of all forts.of Rofins 
and Gums with any winy or watery Liquor, in great quantities, in a 
fhort time, and without much trouble. But for the mixing of fome of 
them, the I¢/k of an. Egg alone will not ferve; without the interve- 
ning of fome other fociable Body; according to one of the Rules given CA, &. Tuft: 
in the foregoing Di/courfe. . itn Cole 

3. §. In the fame Difcourfe, upon certain premifes, I have laid 

down this following conclufion. Che 6: 5. 84 
——. By accumulating the Caufés of Mixture, that is, by joyning ~~ 3 Ped! 
“two or three or more together 5 or by applying more in fome cafes, 
“ where Nature applyeth fewer 3 we may be able to make,if not a more 
“perfect, yet a far more fpeedy Mixtire,than Nature doth. As by joyn- 
«ing COMPRESSION, Heat, and violent Agitation,and fo con- 
“ tinuing them altogether,by fome mieans contrived for the purpofe; for 
“the {pace of a Week or Month,or longer without Ceffation. Which 
“may probably produce, not only ftrange, but ufeful effects, in the 
“SOLUTION of fome, and the mixture of other Bodies. 

4. g. For the proof whereof, and that I had throughly weighed 
what I have faid; Mr. Pappiz hath fince given us an ingenious Inftance; 
in his hew Digeffer. Which is,a Balneus: Marie claw{um : all Infufions 
and Digeftions iade with Double Vefels, having hitherto been made 
with the outer Vefel; open. So that whereas by the old way of Di- 
geftion, their is no other Power made ufe of but that of Heat: itt this 
ways that alfo of Compreffion is joyned therewith: 
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Led. II. 





EXPERIMENTS 
LN : 
OS ©) Rome 
OF THE . 
LUCTATION 
Arifing from the Affufion of feveral 


MENSTRUUMS 


Upon all forts of 


BODIES, 


Exhibited to the Royal Society, April 13. and 
Fune 1.1676. 





See?) H E intent of the following Experiments is two- 
may fold. The one, to be as a Demonftration of the 
Truth of one, amongft other Propofitions, laid 
down in the precedent Difcourfe of Mixture, fc. 
=) That it would be a Key to let us eafily into the 
=e) knowledge of the Nature of Bodies, 
Oy The other, and that confequently, To be as a 
Specimen of a Natural Hiftory of the Materia 
d “"" Medica : that is to fay, a multifarious Scrutiny 
into the intvinfick Properties of all thofe Materials, which have been, or 
may be ufed im Medicine: for the performance whereof, the following 
Method # exzbited as one, amongft others, neceffary to be infifted upon. 
For what Dominion a Prince hath over the Moral, that 2 Phyfician ath, 
as one of God Almighty's Vice-Roys, over the Corporeal World. Whom 
therefore nothing can more import, than a particular knowledge of the Ge- 
nius of all his Subjects, thofe feveral Tribes of Matter, Seppofed to be 
under his Gommand. 
There 
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There are fome known Obfervations of this nature : but there is a4 
thor, I think, who hath giverus a ee of Experiments in = 
Subje& : The performance whereof is here intended. 

The Experiments wzay fee too numerows tobe of one make. But no 
lefea number mould have anfwered the defign of az Univerfal Survey 5 
which, though lefs pleafing, proves the more inftruitive in the end : wot he: 
ing like angling with a imgle Hooks but like cafting a Net againft a fholes 
with affierance of drawing up fomething. Befides the advantage of com- 
paring many together 5 which being thus joyned, do oftentimes, like 
Figures, fignifie ten times more, then flanding alone, they would have 

one. 

How far the Corollaries all along fubjoyned have made this good, i 
left to the Reader to judge. And ha add to them, fo many aon a 
be pleafes « for I make my own Thoughts no mans Meafure. \ 
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What is generally to be obferved upon the Affufion of the 
Menftruum ; and what; particularly of Vegetable Bo- 


dics. 





























°F. <P-x¢5 HE Bodies whereupon I made tryal, were of all 

A os kinds, Avimal, Vegetable,and Mineral. Amongft 
BY Vegetables, fachas thefe, fcil. Date-ftones, Ginger, 
Colocynthis, Pyrethrum, Hamthorn-flones, Staphif= 
agria, Euphorbium, the Aremle in Pears, Semen 
9 Milii Solis, Tartar, Spirit of Scuroygrafs, Spirit 
BL of Wine, Ke. ; 

Sw 2. ¢. Among{t Minerals, feveral forts of 
Earths, Stones, Ores, Metals, Sulphurs, and Salts. 

3. §. Amongft Aximals 5 fach as thefe, fel Hairs, Hoofs, Horns, 
Shells, and fhelly Infects, Bones, Flefo, and the feveral Vifcera, Silk, 
Blood, Whites and Yelks of Eggs, Sperma Ceti, Civet, Musk, Caftor, 
Gall, Urine, Dungs,; anintal Salts and Stones. 

4. §. The Liquors which I poured hereupon feverally, were thefe, 
fe. Spirit of salt Armoniac, Spirit of Heil Spirit of Niire, A- 
qua fortis, Oyl of Salt, Oyl of Sulphur, and Oyl of Vitriel ; commonly 
{fo called. : 

5. §. Inthe Mixture of thefe Bodies, two things, in general, are 
all along to be obferved, viz. Firft, which they are, that make any, 
or xo Luifation; For, as ome which feem to promife it, make none 
So, many, contrary to expectation, inake a confiderable one. 

6. $. Next, the manner wherein the Luifation is miade 5 being with 
imuch variety in thefe five fenfible Effects. 1. Bullition when the 
Bodies mixed produce only a certain quantity of froth or bubbles. 
>. Elewation when, like Pafte in baking, or Barm in the working of 


Beer, they fwell and buff up: 3. Crepitation 5 when, they a 4 
sin 
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kind of hiffing and fometimes a crackling noife, 4. Ejferve/cence; then 
only and properly fo called, when they produce fome degree of heat. 
5. Exhalation ; when not only fumes, but vifible {teams are produced. 
“7, g. Ofall thefe, fometime one only happens, fometimes two or 
more are concomitant. Sometimes the Lwéation begins prefently upon 
mixture, and fometimes not till after fome intermiffion. In fome bo- 
dies, it continues a great while; in others, is almoft inftantaneous: 
Examples of all which I fhall now produce 5 beginning with Vegetables, 
as affording the leaft variety. 

8. §. And firft, if we take Spirit or Os! of Salt, Oyl of Vitriol, Spirit 
of Nitre, or Aqua fortis, and pour them feverally upon the feveral parts of 
Vegetables, as Roots, Woods, Stones, Gc. we {hall find, that they are, 
generally far left apt to make a Lutation, than exther Animal, or fubterra- 
neal Bodies. Whence, -as from one argument, it feemeth evident, That 
in moft Vegetables, and in moft of their parts, the predominant Sait is 
an Acid. But that, on the contrary, the predominant Sa in moft 
Minerals, and parts of Animals, is an Alkaly : in the former, ufually 
a fixed inthe latter, a volatile Alkaly. 

g. §. Again, although the Luttation which moft Vegetables, and moft 
of their parts make with Acids, be but fisall, yet fome they make 5 efpeci- 
ally with fome Acids, as with Spirit of Nitre and Aqua fortis. Whence 
it feemeth plain, That there isan Alkaline Salt exiftent in many Vegeta- 
bles, even in their #atural eftate 5 and that it is not made Alkaline, but 
only Lixivial, by the fire. Or, there is fome quantity of a Saif, call 
it what we will, in the faid Bodies, which is fo far different from an A- 
cid, as tomakea Lyation therewith. But to give particular inftan- 
ces of the feveral proportions, or manner of Mixture, wherein it ap- 
pears to be in feveral Plants. 

10. §. Aud firft, of all vegetable Bodies, Date-ftones are amongft the 
eo apt to make a Luttation with Acids,if they may be faid to wake any at 
all, Hence they are not fo potent Nephriticks, as many other Stones, 
which make a more fenfible Lncation. 

11. §. Ginger makes a fisall Bullition with Aqua fortis, only obferva- 
ble by @ Glafs. Hence the pungency of Ginger lyeth in a fulphureows and 
volatile Salt, which yet is very little Alkalizate. 

12. §. Scurvygrafs-feeds make a very finall Bullition with Aqua fortis, 
like that of Ginger. So doth alfo the Seed of Purflane. Hence, although 
there is much more of a certain kind of volatile Sale in Ginger or 
Scurvygrafs, than in Purflane 5 yet there is little more of an Alkaly in 
any one, than in an other. 

13. §. ‘The Pulp of Colocynthis, Fruit-Stones, the ftony Covers of 
the Seeds of Elder, of white Bryony, of Violets, and others, with Aqua 
fortis make a Bullition juft perceivable without a Glafs. Hence it ap- 
pears, That the great Gathartick power of Colocynthis lieth not fo much 
in an Alkaly, asan Acid; as making a much lefs Bulition, than fome 
other vegetable Bodies, which are lefs Cathartick, For which reafon 
likewife it is, That the beft Correctors, or Refractors of the force of 
Colocyxthis, are fome kinds of Alkalies, as particularly that of Urine, 
as Riverins hath fomewhere obferved. 

14. §. The Root of Pyrethrum, with Aqua fortis, makes a Bullition 
and huff, in a fort time. Hence, the Gaufe of a durable Heat, upon the 
Tongue, isan Alkalizate Sulphur. For the Heat of Ginger, though 


greater 5 
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greater 5 yet abideth nothing near fo long as that of Pyrethrum; which, 
asis faid, maketh alfo a more fenfible Bullition with Acids. 

15. §. Kermes-berries, commonly, but ignorantly, fo called, with the 
faid Liquor, buff up to an equal height, but in a fomewhat longer time. 
Hence they are gently aftringent 5 jcil. as their Alkaly binds in with 
fome preternatural Acid in the {tomach. 

16. §. Hawthorn-ftones, with Aqua fortis, huff up equally with the 
former Body but the Bullition is not fo vifible. The like is alfo obferva- 
ble of Medlar-flones. Hence, as they contain a middle quantity of an 
Alkaly, they are not infignificantly ufed againft the Stove. 

17. §. Seeds of Staphifagria, with Aqua fortis, make a Bullition fill 
more vifible. But it quickly ends. This confirms what was faid before, 
fe. That the caufe of a durable Heat is an Alkaline sulphur; thefe 
Seeds producing a durable Heat, as doth the Root of Pyrethrum. 

18. §. The Seeds alfo of red Rofes, Borage, and Comfrey do all with 
Aqua fortis make a confiderable Bullition and huff; and that very quickly. 
So that amoneft all Shells and Stones, thofe generally make the greateft 
Beliiee which are the hardeft and the brittleft, and fo the fulleft of 
Salt. 

19. §. Euphorbiume makes a Bullition yet more confiderable, with much 
froth, and very quickly. From which Experiment, compared with two 
of the former, it appears, That Euphorbiwn is not an Acid, but an Al 
haline Gum. As alfo, that the caufé of its fo very durable Heat, is an 
alkaline Sulphur, as of Pyrethrum and Staphifagria hath been faid. It 
{eems alfo hence evident, that the power of all great Sternatatories 
lyeth not in their Acid, but their Alkales. 

20. §. The Arenule or little ftonesin Pears, clufter’ d round about the 
Coar, with Aqua fortis, prefently buff up, and make a great Bullition and 
Effervefcence,much greater than doany of the Bodies above-named. Whence, 
although, {0 far as know, they have never yet been ufed in Medicine 5 
yet it is probable, that they are a more potent and effectual Nephritick , 
than any of the Bodies aforfaid, {ome of which are ufually prefcribed. 
It is hence alfo manifeft, That, according to what I have elfewere faid, 
for the fweetning of the Fruit and Seed, the Tartareous and Alkaline Anat. of 
parts of the Szp, are precipitated into their Stones, ftony parts, and Plants, B. 
Shells. 1. Ch. 6, 

21. §. The laft Inflance fhall be in the foells of the Seeds of Milinm 
Solis ; which not only with Aqua fortis, but fome other Acids, make a 
greater and.quicker Bullition and Effervefcence, than any other vegetable 
Body, upon which I have yet meade tryal, in its natural eftate. Hence, as 
well as from divers of the laft fore-going Inftances, we have a clear 
confirmation of what I have, towards the begifining of this Difcourfe, 
afferted 5 fc. That there is fome kind of Alkaline Salt in Plants, even in 
their watural eftate. Asalfo, that they are as fignificantly ufed againft 
the Stone, quatenws alkalixate, as Millipedes, Egg-fhells, or any other 
teftaceows Bodies ofthe fame ftrength. Tothefel thall fubjoyn one or 
two Examples of Vegetable Bodies which are more or le( altered from 
their vatural eftate. 

22. §. Neither Cryftals of Tartar, nor Tartar it felf (although they have 
fome fiore of alkaline mixed with their acid parts) make any Hfferveftence 
with Acids, but only with Alkalites, as Spirit of Harts-Horn, Gc. Hence 
the calculous fediment or Arenuls in Drine,may not fo properly be called 
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the artarcous part of the Urine 3 the events following the mixture here- 
of with the aforefaid Salts, being quite contrary 5 as willbe feen.in the 
Apex of Scurvy-grafs maketh no Luttation with any Acid, 
Hence (as from a former Experiment was above-noted_) it feems, That 
there may bea kind of volatile Salt, which is neither acid, nor alka- 
“ine fuch as this of Scuroygrafs and other like Plants feems to be: yet 
contrary toan acid; as experience fhews in their efficacy againft the 
re ” Rettified Spirit of Wine, both with Spirit of Nitre, and with 
Oil of Vitriol, feverally, waketh a ttle Luttation. Which argues, that 
there is contained, even in this Spirit, fome portion ofa volatile Alkaly, 

25. §. Spirit of Wine, and double Aqua fortis, 4% the frongeft is called, 
make an effervescence fo vehement, as plainly to boil. aie 5g 

26. §. Befides the vehemency hereof, there is another Sirprizing cir- 
cumftance. For whereas all other Liquors which make an Effervefeence to- 
gether, will do it in any proportion affigned, although but one drop toa 
thoufand: thefé two, fe. rectified Spirit of Wine and Aqua fortis, re- 
quire-a certain proportion the one to the other. For if, Seppofe, into fix 
drops of Spirit of Wine jou put but two or three of Aqua fortis, they ftir 
20 wore than if you put in fo much Water : but drop in about feven or 
eight drops of Aqua fortis, and they prefently boil up with very great vehe- 
dency. Hence we may conceive the reafon of the fudden accefs of an 
acute Difeafe, and of its ae Thefe not beginning Sradually with 
the Cafe but then, when the Caufe is arrived unto fuch an dx, or 
fucha certain Proportion, as is neceffary to bring Nature to the con- 
teft. And thefe may ferve for Examples upon Vegetables, 








CHAP? ILE 
What may be obferved of MINE RALS. 


JA V ING given feveral Inftances of tryal upon 

Vegetables; I next Proceed to Mixerals, which, 

Z| for fome orders fake, I thall diftribute into five 

VYo\| or fix forts, Je. Earths, Stones Ores and Metals, 
Sulphurs, and Salts, 

2. §. Firft for Earths, Os! of Vitriol upon 

Ny] Fullers Earth, doth not fiir it, or canfe the leaf 

<< A Bullition. Nor upon yellow Oker, Nor upon the 

Oker which falls from green Vitriol. The fame 

ore poured feverally upon Bolus Ar- 

mena of two kinds, and apon one kind of Terra ENO has none of 

aberia prima, 

both of opacous Stones, and Metals; into which the faid Bolus’s are 


and Sulphurs, 





3. §. 
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3. §, Aqua fortis, and Oyl o Vitriol being poured feverally upon ano-« 
ther fealed pee which was veh by the ge of ss eee i 
both made a very confiderable Effervefcence herewith. Whence it appears 
That there is no {mall difference in the nature, and therefore the opera: 
tion of Bolus Armena and Terra Lemnia. As alfo, betwixt the fealed 
Earths themfelves, one making a great Effervefcemce, another none at 
all. Whereto thofe that ufe them, are to have regard. 

4. §. Next for Stones. And firft, Ivifh slat, with Spirit of Hartsa 
horn, maketh a final, yet vifible Bullition: and it prefently ceaféth. So 
that it ems to be nothing elfe but a Vitriolick Bole. As 1s alfo argued 
from its tafte, which is plainly acid, and fomewhat rough. Whence 
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alfo it iswith good reafon given upon any inward Bruifes. Becaufe 


by coagulating the Blood, it prohibits its too copious afflux into the 
affected part. Yet being but gently aftringent, and fo the Coagulati- 
onsit makes, not great ; they are likewife well enough carried off from 
the fame part in the Circulation; by both which means an Inflammation 
may be either prevented, or the better over-ruled. 

5. §. Lapis Hematites maketh no Effervefcence at all either with Al- 
halies or Acids. 

6. §. Powder of the green part of 4 Magnet with Oyl of Vitriol ma- 
heth fome few bubbles, yet not vifible without a Glas. But the powder of 
the black part of a Magnet, which is the faid ftone fully perfect, ftirreth 
not with any acid. Neither doth the calcined Magnet. Hence there 1s 
fome confiderable difference betwixt Jrow and the Magnet. 

7. §. Lapis Lazuli, with Oil of Vitriol, and efpecially with Spirit of: 
Mitre, maketh a.confpicuous Bullition, Hence its Cathartick virtue lyeth 
in an Alkaly. For which reafon it is alfo appropriate, in like manner 
_ as Steel, to the cure of Hypochondriacal Affedtions 5 originated from 

fome kind of fermenting Acid. 

8. Ofteocolla, with Spirit of Nitre maketh yet a greater Effervefcence. 
How it comes to befo great a knitter of broken Bones, as it is repu- 
ted, is obf{cure. It feemeth, that upon its {olution by a Nitrous Acid 
in the body 5 itis precipitated upon the broken part, and fo becomes a: 
kind of Cement thereto. : 

g. §. Lapis Tuthie, with Spirit of Nitre, maketh an Effervefcence 
much alike. And with Oyl of Vitriol very confiderably, But Lapis Cala- 
minaris with Oyl of Vitriol grows flarks as the powder of Alabafter dots 
with water. With Spirit of Nitre it maketh a little Bullition, and quackly. 
But with Aqua fortis, agreat ones beyond any of the Stones above nameds 
Hence both Tutty and Calamy are Ophthalwicks from their Alkaly. 
Whichis alfo confirmed, from the efficacy of fome Alkalies of the like 
ue. Hence alfo Calamy feemeth to partake fomewhat of the nature of 
Silver ; as by tryal made upon that alfo, will hereafter better ap~ 

ear. 
i ro. §. Chalk and Oil of Sulphur or Vitriol make as ftrong an Effer- 
vefeence as any of the reff. Whence it is fometimes well ufed againft a 
Cardialgia. 

11. §. Whiting makes as great an Effervefcence as Chalk, So that it 
feems the faline parts are not wafhed:away with the water, wherein 
the Chalk, for the making of Whiting, is diffolved. 
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12. §. Talk will not ftir iz the leaft either with Spirit of Nitre, or 
Oy! of Vitriol. But the Lead-Spar maketh a confiderable Efferve/cence with 
both of them feverally. Hence, however this be alfo called Exglifh Talk, 
yet there is no fmall difference betwixt this, and true Talk, 

13. §. To thefe Stones may be added petrified bodies. As petrified wood s 
which (that upon which I made tryal) no acid [irreth in the leaft, Petrified 
Shells 5 upon four or five feveral forts whereof, Oyl of Vitriol being poured, 
produceth a great Effervefcence. The Root or rougher part of the Stone called 
Gloflopetra, with Spirit of Nitre, makes a confpicuows Bullition. A{te- 
ria, the Stone fo called, and found in fome places in England, with Oyl of 
Vitriol, maketh an Effervefcence at the fame degree, So doth the Belem- 
nites, or Tbunder-Stone, both the larger and the lefer kids. So that 
none of thefe are acid, or zitriolick, but alkalizate Stones. 

14. §. Coraline, with Oyl of Vitriol, makes a confpicuous Bullition, 
yet mild and gentle 5 that is, with very little, if any heat, and without 
any vifible Fumes. And red and white coral do the like. Hence they 
are all of a very gentle operation, and fit for Children, as the cafe ré- 

uires. 
‘ 15. §. Magiffery of Coral (prepared the ordinary way) fiirreth not 
in the leaft, ether with Alhalies or Acids. Whence it is evident, That its 
ative Principles are in its preparation deftroyed and wathed away : 
that is to fay, It is an elaborate Medicine good for nothing. And thus 
far of Stones, 

16, §. I xext come to Metals and Ores. And firft for Leads upon which 
Spirit of Salt Spirit of Nitre, or Aqua fortis being dropped, it flirreth not 
in the leaft with any of them: but with oyl of Sulphur, and efpecially with 
Oyl of Vitriol it maketh a flow Bullition and roth. Hence it {eemeth to be 
the moft alkalizate Metal. Which isalfo confirmed by a foregoing Ex- 
periment upon the Lead-Sper, which maketh a confiderable Effer- 
vefcence with any fort of acid. And which lilewife, being calcined, 
yieldeth a good quantity of Lixivial Salt. 

17. §. Lead-Ore stirreth not at all with Aqua fortis or Oil of Vitri- 


- ol. But Spirit of salt makes it bubble,and Spirit of Nitre makes it boil, 


Hence there is a confiderable difference betwixt the perfec& Metal and 
the Ore. 

18. §. Burnt Lead and red Lead, make avery faall Bullition with 
Oyl of Vitriol, with Spirit of Nitre a far greater. 

19. §. Mercury, with Oy! of Vitriol, will not Stir, nor with Oyl of Sul- 
phur, But with Spirit of Nutre prefertly boyls up. Hence Mercury isa 
fubacid Metal; Spirit of Nitre being a fubalkaline Acid. 

20. §. The pee Iron or Steel, with Oyl of Vitviol, make a fair 
Bullition, like that of Minium. But Spirit of Nitre makes them boil with 
much celerity. Hence Iron is likewife a fubacid metal. 

21. §. Steel prepared with Sulphur maketh a far lefs Effervefcence 
with the fame Spirit of Nitre, than do the filings. Hence there is a great 
difference in their ftrength. So that ten grains of the filings unprepared, 
will go asfar as fifteen grains or more of thofe which are prepared, 
as above-faid, Yet in fome cafes the weaker and milder may be the 
better. 

22. §. There is one Circumftance in the mixture of Steel and Aqua 
fortis, which is firprizing 5 and that is this, That flrong Aqua fortis, 
dropped upon Steel, will not, of at felf, make-the least pullition : but ah 


hereto 
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hereto you only add a drop or two of Water, they prefently boil up-with very 
great vehemency. The Caufe is obfcure 5 yet it is well known, that 
Water it felf will diffolve Iron: fo that it appeas, as well by this, as 
by fome other Experiments, that even in common Water, as mild as it 
is, there is fome kind of corrofive Principle, 

23. §. Antimony with Spirit of Nitre, and Aqua fortis feverally, 
maketh an Effervefcence 5 fomewhat lower than Iron. Wath Oil of V; '- 
triol the Buliition is fo fieall, as difficulty to be perceived with a Glafs. 
Hence it feemeth to be ofa very compounded natures if I may fo call 
it, a fubacid-alkaline Metal. ' 

24. §. Antimoninm Diaphoreticum, with Spirit of Nitre and Oil 
of Vitriol feverally, makes a confiderable Effervefcence. Wherefore it is 
not an ufelefs Preparation ; as from the Calcination and Ablution ufed 
therein, fome have thought. 

25. §. Bezoardicum Minerale, (that upon which I made tryal) 
Stirreth not at all either with Alkalies or Acids. To which, let thofe 
who make ufe of it, have regard. 

26. §. in, with Spirit of Nitre, makes fo hot and vehement an Ef: 
fervefcence, that it turns prefently, as it were, intoa Coal. It makes 
alfo a fair Bullition with Oy! of Vitriol. And a gentle one with spirit 
of Salt. Wherefore, it hath {omething of the nature both of Iroz, 
Lead, and Copper. 

27. §.. The like remarkable circumftance is fee in the mixture of 
Aqua fortis with Tin, as with Iron. For Tin and Srong Aqua fortis 
of themfelues will not Stirs but add a few drops of water to them, and 
they boyl up with the greateft vehemency. 

28. §. Copper, with Spirit of Salt, and Oyl of Vitriol feverally, ftirs 
not at all. Spirit of Nitre, and Aqua fortis, both boil it up vehemently, 
Neither Spirit of Harts-horn,zor Spirit of Salt Armoniac maketh any Bul- 
lition therewith. But both of them, by a gentle folution, that is, gently 
feparating its Sulphur from its Salts, turn it blue. Hence Copper hath 
a greater proportion of acid than amy of the forementioned Me- 
tals. 

29. §. Silver, neither with Spirit of Salt, nor Oyl of Vitriol makes any 
Bullition. With Spirit of Nitre it makes one, but tis foow over: and ther 
continues to diffolve flowly into white Coagulations. It alfo maketh with 
Spirit of Harts-horn, or of Salt Armoniac, a full and deep blue. Hence 
there is a greater proportion of acid in Silver, than in Lead, Mercury, 
Iron, Antimony, Tin, or Copper. 

30. §. Litharge of silver maketh the greateé Effervefcence mith Ogl 
of Vitriol. Yet fome with spirit of Nitre. And with Spirit of Salt Ar- 
moniac maketh fome little huff or elevation. And being mixed with Spi- 
rit of Nitre and Spirit of Salt Armoniac both together, produceth a faint 
blue. Hence, although the far greater part of this Litharge be but 
Lead; yet, it feems, it hath fome fmall mixture of Silver. But that 
of Gold {eemeth, for contrary reafons, not to have any Gold. 

31. §. Gold maketh no Effervefience with any fingle Salt I know of. 
But it is commonly diffolued with Aqua Regis, which is known to be az 
alkaline Liquor. Whence it feemeth, That as Lead is the meof? alka- 
lizate, fo Gold the moft acid of Metals. 
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32. §. Thefe things confidered, and other obfervations added here- 
unto, may poflibly give fome directions, not only for the ordering and 
ufing, but even for the making, imitating and tranfmuting of Metals. 
Thus far of Metals. 

33. §. Iwill next give one or two Inftances of tryal upon sulphurs. 
And firft Sulphur vive, with Aqua fortis, maketh an apparent Bulition, 
but it is fome time, before it begins. But the factitious or common Brim- 
ftine, maketh fearce any, if any at all. So that there is no fmall dif 
ference betwixt them. 

34. §. White and yellow Arfenick make no Bullition either with Al- 
kalies or Acids. Wherefore the ftrength of its operation on the Body, 
lies more in a Sulphor thana Salts or ina Salt drowned in its Sulphure. 

35. §. The afhes either of Pit-Coal, or Sea-Coal, make no Effer- 
wefience with Alkalies or Acids, Whence the faline Principle is alto- 
gether volatile, and fublimed away by the fire. 

36. Lastly for Salts, And fir of all, Borax maketh no Effer- 
vefcence nor any Fumes with Ogl of Vitriol or Spirit of Nitre. 

37. §. Oyl of Vitriol and Nitre make fumes or teams, though no 
Effervefcence. 

38. §. GreenVitriol, with Spirit of Harts-Horn, is foarcely moved. 
White Vitriol, with the fame Spirit, maketh a confpicnous buff. And Ro- 
man Vitriol a vehement Effervefcence. Whence the former is the leaft 
acid, and the latter the moft of all, Which alfo confirms what I faid 
before of the like natures of the feveral Asetals to which they belong. 

39. §. Salt of Vitriol, though a fixed Salt, and made by Calcination, 
jet maketh no Effervefcence with the flronget acid 5 but only with Alka- 
lies 5 as may be feen upon their mixture, but much better heard by hold- 
ing the mixture to ones ear. Hence, there are fixed Acids. Which 
further confirms what I have above afferted concerning the nature of 
Gold, fc. That the predominant Salt thereof isa fixed Acid. 

40. §. Sal Martis, with Spirit of Harts-horn, maketh a confidera- 
ble huff. Hence it ismuch more acid than green Vitriol 3 and is there- 
fore a cooler body, 

Ale §. Alnus and Spirit of Harts-horn make a plain Effervelcence. 

42. §. Saccharum Saturni, with Oyl of Vitriol, firs not at alle 
With Spirit of Salt, buffs a little. With Spirit of Nitre much more. 
Hence the acid of the Vinegar, and not the Alkaly of the Lead, is the 
predominant Principle. 


43. $. Common Salt ftirs neither with Spirit of Salt, nor with Spi- 





tH of Nitres nor with Aqua fortis. But with Oyl of Vitriol it maketh 


a creat Effervefcence with noife and fleams. Hence, even common Sale, 

though it be not reckoned amongft alkaline salts, yet is far nearer in 

nature to that, than to an acid. Hence alfo the Spirit of Salt isa fub- 

Ea A.id, and of avery different nature from Oyl of Sulplur or 
itriol. 

44, §. Salt Armoniac, with Spirit of Nitre, fiirreth not. But 
with Oyl of vitriol it maketh a great Effervefcence. Hence Spirit of 
Nitre is a fubalkalizate Spirit. 

45. §. Oyl of Vitriol and Spirit of Nitre,though both acids, yet make 
4 great fuoak 5 greater than that which the Spirit maketh of it felf. 
Which confirms the laft precedent Corollary, 


46. 
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46. §. Oyl of Vitriol and Spirit of Salt, though both acids, yee 
make a ftrong Effervefence, with noife and fumes. Which further con- 
per what was noted before, 2. that Spirit of Salt isa fubalkaline 

cid. 

47. §. Spirit of Salt Armoniac,with Oyl of Vitriol, makes an Effer- 

vefcence fo extraordinary quick, and as it were inflantaneous,that nothing 
feemeth quicker. Whence it is probable, That if Gun-powder were 
made of Salt Armoniac, inftead of Nitre, or with both mixed together 5 
it would be far ftronger, than any kind now in ufe. And thus far for 
Minerals, 
_ 48. §. [have only one Corollary to add, from the whole; which 
is, That whoever doth undertake the Natural Hiftory of a Country, 
(fuch asthat the Learned Dr. Plot hath exceedingly well done of Ox- 
fordfhire ) the foregoing Method, feemeth fo slic cheap, and inde- 
ceitful, for the finding out and well diftinguithing the natures of all 
kinds of Metalls, Ores, Salts, Earths, Stones, or other fubterraneal Bos 
dies 5 as cannot, I think, be fupply’d, but by others of greater difficul- 
ty and expence, 
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SS) NO W proceed tothe feveral Parts of Avimals 5 a8 
Hairs, Hoofs, Horns, Shells and fhelly Infects, Boues, 
Flefh and the feveral Vifcera, Silk, Blood,Eges,Musk , 
Caftor, Gall, rine, Dungs, Salts and Stones. 

2. §. And firft of all, the Hair of a mans head, 
; with Oyl of Vitriol, maketh xo Bullition at all. Nor 
S @ yet with Spirit of Nitre. So that although it con- 
tains a good deal of volatile Salt; yet it feemeth either not to be alka- 
line, or elfe is centred in fo great a quantity of Oyl, that the acid men- 
Jftraum cannot reach it. 

3. §, Hares Fur, with fpirit of Nitre, maketh, although a fhort, yet 
wery plain Bullition and huff. Hence the Hair, and therefore the Blood, 
of fome Avimals, is fuller of Salt, at leaft of an Alkaline Salt, than 
that of fome others. And perhaps the Hair of fome men, as of Black's, 
may be fo full of salt, as to make a Bullition like Hares Fur. 

4. §. The shavings of Nails ftir not at all, either with Oyl of Vitriol, 
or Spirit of Nitre = only with the latter they turn yellow. But Elks Claws, 
with spirit of Nitre, make a fisall and flow Bullition. 

5. §. Horfes Hoof, mith Oyl of Vitriol, ftirs not of veany hours. But 
with Spirit of Nitre, allowing it fome time, makes a very plain Bullition, 
and huffs up very high. 

6. §. Cows Horn, neither with Oyl of Vitriol, nor with Spirit of Ni- 
tre, maketh any Bullition, only turneth to a yellow colour. 

7. §. Rams Horn flirs not with Oyl of Vitriol 5 but with Spirit of 


Nitre, makes a forall and flow Bullition. ey 
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8. ¢. Harts-Horn makes a confiderable Bullition and huff, ever with 
Oyl of Vitriol, which the rest of the Bodies abovefaid, will not do. But 
with spirit of Nitre, it makes yet a greater. From the foregoing Ex- 
periments, and almoft all that follow, what is before afferted of 
the Salts of Vegetables and Minerals, is here alfo evident concerning that 
of Animals, feil. That it is not made, but only feparated by the fire. 
It likewife hence appears, That the proportion of Salt in the forementi- 
oned parts is very differents and that therefore fome ofthem are never, 
and none of them but with good difcretion, tobe fubftituted one for 
another in Medicine. As alfo, that there is a different proportion of 
salt in the feveral Avimals themfelves, to which the faid Parts belong. 

g. §. Next for fhells 5 as thofé of Lobfters, Eggs, Snails and Oifters : 
all which make an Effervefcence, both with Oyl of Vitriol, and Spirit of 
ire. But with Spirit of Nitre the greatest. Lobfter-(hells make a confiderable 
Bullition and huff,but no noife nor fieams. Egg-fhells make a Bulhition and 
huff, with fome noife, but no fleams. Snail-fells make an Effervefcence 
with woife and fleams. Oyfter-fhells make one with the grateft noife and 
thickeft fleams. Hence we may judge, in what cafe to adminifter ove 
more appofitely than azother. As allo iz what proportion, according to 
their different ftrength. Some may be better for Children, as being 
milder. Or fora Body whofe very tharp Blood or other Humors, ate 
more eafily kindled into Ferments. Or elfe may be fafelt, to avoid a 
fudden precipitation of the Humors 5 or for fome other caufe. 

10. §. Oyfter-bells, and the reft above-faid, make a quicker Effer- 
vefcence, not only with Spirit of Nitre, but even with Spirit of Salt, thaz 
they do with Oyl of Sulphur, or Oyl of Vitriol. So that thefe bodies, as 
well as Metals, have their proper Menftramms whereby they are be 
diffolved. 

11. §. Egg-fhelis calcined, make with Oyl of Sulphur, or Oyl of Vi- 
triol, or Spirit of Nitre, a greater Efferve/cence, than when uncaleined. 
As alfo with fteams which uncalcined, they produce not. The like is 
een in calcined Opfter-fells, And the longer the Calcination is continued, 
the quicker and fironger will be the Effervefcence. This LT trjed at feveral 
terms, from a quarter of an hour, to five hours. So that after fo long a 
Calcination, they make an Effervefcence almof(t inftantaneous. ‘The reafon 
hereof is,Becaufe the feveral Prixciples whereof the Shells confift, being 
relaxed, and the Sulphur for the greateft part, driven away by the fire 5 
the remaining Salt lies now more open and naked to the attaque of the 
Menftruum, fo foon as ever they are mixed together. From hence it is 
plain, That Egg-/hells, and the others above-faid, being burvt, are far 

‘fronger Medicines, than when waburnt. It is hereby likewife evident, 
That a great portion of their Sait, is nota volatile, but a fixed Alkaly. 
Tothefe may be fubjoyned all kinds of thelly Injecfs. I will inftance 
in three or four. 

12. §. And firft Bees, with Oyl of Vitriol, flir not in the leaft. With 
Spirit of Nitre they make an exceeding fall Bullition, without any eleva- 
jon, 

13. §. Cochinele (the Neft ofan Infect ) makes fome Bullition with 
Oy! of Vitriol, but very fiall: for the bubbles are not to be feen without a 
Glas. But with Spirit of Nitre the Bullition is more viftble, and joyued 
with fome elevation. 


14. §. 
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14. §. Cantharides make no vifible Bullition with Oy! of Vitriol. 
But with Spirit of Nitre they do tit buff up vather abbas te 
chinele. Yet is this done very flowly, and comparatively with niany other 
bodies, is not much. Hence it is not the quantity, but the quality 
of their volatile Salt, which makes them fo ftrong.an Epifpajtick. 
For moft of thofe Bodies above , and hereafter named, make a 
greater Bullition, and yet are neither Can/tick nor Epifpaftick in the 
leaft. It is hence alfo evident , as hath been before fuggelted, That 
there are divers kinds of Volatile Salts, eminently different 5 fone 
being highly a/haline, others very little, and {ome fcarce any thing 
fo: fach as thofe of Scurvy-grafs, Anemone, Crowfoot, and many the 
like Plants; to whofe Salt, this of Cantharides {eemeth to be very 
near of kin. 

15. §. Millepedes make a Bullition and huff, much greater and quicker, 
than any of the Infects above-named: and that both with Spirit of Nitre, 
and Oyl of Vitviol it felf. Tet is this Infecl of a very temperate nature. 
Whereby is further demonftrated, That the being fimply alkaline, is not 
enough to make a body to be Gauftick, 

16. §. Again, alikhough Millepedes make a Bullition, greater thaz ay 
of the TnfeGs above named: yet is it much lefs, than that of Oy/ter,Suail, 
or even Egg-fhells 5 and of divers other bodies above, dud hereafter men- 
tioned. Hence, being given to the fame intent, as any of thole bodies 5 
it is the mildeft and gentleft in its operation of them all. 

17. §. Millepedes likewife calcined, makes a ftronger Effervefcence, 
than when uncalcined, as do the Oyfter-fells, Gc. So that it appears, 
That all Teflaceows Salts, are at \eaft in part, pexed Salts. 

18. §. Lnext proceed to Bones. And firft Whale-bone maketh no 
Bullition at all with any acid. A Cartilage, mith Spirit of Nitre, zakes 
fome very fisall bubbles, not to be feen without a Glafs. 

19. §. The Bone ia the Throat of a Carp, makes a little and flow Bul- 
lition with Spirit of Nitre. The Spina of a Fifh ( that which Lufed was of 
aCod-fih) maketh a Bullition one degree higher. 

20. §. All forts of Teeth, as Dogs, Boars, the Sea-horfé, Elephant, 
make the like. As alfo the Bone of an Oxes heart. So that all thefe are 
very gentle in their operation, and fit for Children. 

a1, §. Sheeps and Calves Bones both of them make a Bullition yet a 
little higher, efpecially with Spirit of Nitre. Cocks Bones fomerbat higher 
than the former. Craninm humanum a little higher than all the reft. 

22, §. Bones likewife, being calcined, make a Bullition with Acids. 
And fo doth alfo calcined Harts-Horn. But in neither of them, is the Bul- 
lition advanced by Calcination, any thing comparable to what it is in fhells. 
Whence it appears, That the Salt of Horns and Bowes, is much more 
volatile, than that of shells. 

23. §. Next for Fleh and the feveral Vifcera. And fif, dryed 
and powdered Mutton, with Oil of Vitriol, ftirs not at all. But with 
Spirit of Nitre makes a fizall Bullition and buff Sheeps Heart doth the 
like fomewhat more apparently. Vipers flefh produceth a froth, but buffs 
not, Powdered Earthsworms make a great froth, and huff a little. Pow- 
dered Tripe makes only a little Bullition. Lamb-ftones do the like. Kid- 
ney, Spleen, and Liver, with fome elevation. Lungs, with bubbles very 
large; becanfe extraordinary flowly. Diyed Brain makes alfo a Ba 
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and flow Bullition. ence there is a greater proportion of Sulphur 
or Oyl, and lefs of az Alkaly ix all thefe parts, than there is in Bones, 
Shells, and divers other parts hereafter mentioned. And in fome of 
them, asinthe Braz, that alkaline Salt which there is, may rather be 
lodged in fome famguineous parts mixed with them, than in their own 
proper fubftance. 

24. §. I proceed to inftance in all forts of Animal Contents. 4nd 
firft, ram Silk, with Spirit of Nitre, makes avery {wall Bullition, but 
the elewation is confiderable. 

25. §. The grumous pat of the Blood dryed, with Oyl of Vitriol, 
flirs but little, But with Spirit of Nitre it huffs up confiderably, 

26. §. Seram of Blood dryed, with the fame Spirit makes a plain 
elevation, with a little Bullition. Herewith may be reckoned the White 
of ax Ege, which is nothing tut a pureCryftalline Serum feparated from the 
common flock, This being dryed, with Spirit of Nitre, huffs up rather 
more than even the erumows part of the Blood, the Bubbles are much larger, 
break oftner, and the elevation fooner made. Whence it feemeth, that 
there isa greater quantity of a volatile Alkaly in proportion to the 
Sulphur, requifite to the Geveration, than to the Nutrition of an 
Animal, 

27. §. The Yelk of an Egg is fcarce moved with spirit of Nitre, pro- 
ducing only avery few Bubbles. The Salt being either little alkalizate, 
or elfe szemerfed in fo great a quantity of Oyl, that the AMenffraum can- 
not reachit. For the fame reafow Sperma Ceti Stirs not with any Acid. 
Neither doth Civet. 

28, §. Ruffian Caftor, with Oyl of Vitriol, Sirs not. But with 
Spirit of Nitre makes aconfiderable huff and froth. Yet it requires time. 
Wherefore it eemeth, That Ca(or by virtue of its alkaline Sulphur, 
becomes fo good a Correéfor of the acid-alkaline sulphur of Opium : fo 
I take leave to call it, having ome reafons to believe it fuch. 

29. § Musk, with Oj] of Vitriol, ftirs not. But with Spirit of 
Nitre it males a confiderable and quik Bullition, with large bubbles, 
which oftcn break ard rife again. Whence there isa very eminent dif- 
ference betwixt Mush and Civet. Hence alfo, Musk is Cordial, not 
only from its Sulphur, but its Alkaly 5 by both dire@ly oppofite to pre- 
ternatural Acédities. 

30. §. Dryed Gall with Spirit of Nitre, for fome time, is full : but 
at length it makes a confiderable Bullition and froth. The reafon why 
it is fo long before it begins, is becaufe the Salt, (as was obferved of 
{ome other Parts ) is locked up in fo great a quantity of Oyl. The 
abundance whereof is manifeft, not only from Deffillation, but alfo 
from hence, In that the dryed Powder, in lying by, incorporateth all 
together into one body, as Mirrh, and fome other fofter and oily Gums 
are ufed to do. 

31. §. Extra® of Urine, with spirit of Nitre, makes a Bulition 
with fome Efftrvefcence, which continues for a confiderable time 5 and at 
lft it kugfs up with great bublles. The Bullition begins prefently: the 
Salt being copious, and the Oyl but little, 

32. $. The Jame Extra of Orine makes a confiderable Bullition and 
froth, not only with Spirit of Nitre, Lut even with Oyl of Vitricl. Hence 
the Salt of Orine is more alkalive than that in molt of the afore-faid 

Contents. 
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Contents, From this and fome of the following Experiments, it alfo ap- 
pears, That the sa/é which concursto the generation of Gravel or of 
a Stone in the Kidueys or Bladder, is of a very different nature from the 
Salt of Urine, 

33. §.. Next for Dungs. And firft, dryed Goats-dung makes with 
Spirit of Nitre, a fieall Bullition, but no elevation, That of Mice the 
Me And that of Cows. So that of all I have tryed, thefe three fiir the 
eajl. 

34. §, Goofe-dung, with Spirit of Nitre, makes a very fall Bulli- 

tion and fome elevation. But it requires time. Oyl of Vitriol flirs it 
not, 
35. §. Album Grecum, with Spirit of Nitre, befides inunmerable 
fuall bubbles, rifes up with fome great ones, exatly refembling the buffing 
up of Left or Barat.  Alfo with Oyl of Vitriol it maketh fome little froth, 
but flomly. So that it fhould feem, that the Bones area little opened by 
fome acid Menstruum in the Dogs ftomach (as the body of Steel is in its 
preparation with Sulphur) whereby it becomes a good mild Topick in 
Quinzies. 

36. §. Hens dung, with spirit of Nitre, makes a very great bullition 
and huff: greater and quicker, than any of the rest above-named. 

37. §. But of al Ihave tryed, Pigeons dung, with the fame Spirit, 
maketh the greateft and the quickeft Effervefeence and huff and that not 
without fleams. Yet neither the fame Dung, nor that of Hens, is moved 
in the leaSt with Oyl of Vitriol, The Caufe of fo great an Effervefcence 
in thefe, more than in the reft, is that white part whichis here mixed 
in a great quantity with the Dwg, Which white part, defcendeth 
not from the Stomach, but is an Excrement {eparated from the Blood 
(as the Urine in other Avimals ) by a peculiar Orgaz, which evacuates 
it into the Iteinun reum ; whence, together with the Stercus it is 
excluded. Hence it isevident, That in the {aid white part of Hens, 
and efpecially Pigeons dung, is contained a great quantity of a vola- 
tile Alkaly. 

38. §. proceed to Salts. Aud firft Salt of Blood and Urine both 
make a more durable Effervefcence with Acids, than doth salt of Worm- 
wood, or Salt of Fern, Hence the former are more akelie, than 
the latter. 

39. §. Again, though divers other Animal Salts will not fiir with 
Spirit of Salt, or with Oyl of Sulphur or Vitriol s yet the Salt of Blood 
will make an Effervefeence with all kinds of Acids, , Whence it is further 
argued to be highly alkaline, and very proper for the correéfion, of 
all forts of preternatural Acids inthe body. There is little doubt, but 
that Spirit of Herts-horn will do. the like. 

40. §. The Gravel which is precipitated out of Urine 5 with Oyl of 
Vitriol makes no bullition in the leaft. Nor with ftrong Spirit of Salt. But 
with Spirit of Nitre, it wakes a wery great one, with Effervefcence and 
foeams,. From hence it appears, That there is much difference to be 
made in the ule of acid Diureticks, Nephriticks, 8c. 

4t. g. And that I may not altogether omit to mention, what may 
be fo much for the good of mankind, Ido here declare, That for pre- 
venting (Ifay not, the breaking, bue preventing.) the generation of 


the Stone, either inthe Kédweys, or inthe Bladder, there are not bet- 
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ter Medicines in the world, than fome certain Preparations of Nitre, 
duly adminiftred. Whoever fhall think that any kihd of, acid, as Oyl 
of Sulphur, Oyl of Vitriol, Spirit of Salt, or the like, will have the fame 
effects, will find themfelves much deceived in their praétice, 

42. §.° Iconclude with Stones. And firft, Spirit of Nitre roped up- 
on a Stone of the Kidneys ov Bladder, produceth the very fame effet, as 
upon the Gravelin Urine. That is to Say, it wakes it boil and buff up, 
until at length it is perfectly diffolued into a foft Pulp; which neither Ovi 
of Sulphur, wor Oyl of Vitriol, nor spirit of Salt will dos mor Sive the leaft 
touch towards its diffolution. This confirms what I {aid before of the 
ufe of Nitre and Nitrons Spirits, if duly prepared and adminiftred, a- 
bove any other Acids, againft the breeding of the Stone. ‘ 

43. §. Pearls, with any Acid, make the like Effervefcence, as do Oy- 
fier-fhells. But Magistery of Pearls, as ufually prepared, Stirs not at all, 
with any Alkaly or Acid, So that as to the effec frequently intended by 
it, it is very infignificant as of that of Corals hath been {aid, 

44. §. Crabs Eyes, with any Acid, make an Effervefcence, almoft as 
quick as that of Oyfter-fhells. 

45. Crabs Eyes likewife calcined, make a ftronger Effervefnence, than 
when uncalcined. So that thefe, as well as Shells, contain a fixed 
Alkaly, 

as §. The Stones in Whitings heads make a Strong Effervefcence 
like that of Oyfter-fhells. 

47. §. Stone of humane Gall, Stirs not with Oyl of Vitriol. But with 
Spirit of Nitre maketh a little bullition juft upon wixing, and after a con- 
JSiderable time, alittle froth. Much lefs than what was obferved before of 
the Gall it felf. So that it eemeth to be generated of the Gall coagu- 
lated by fome Acid, which hath already refraéfed the Alkaly wherewith 
the Gall abounds. This confirms the ufe of thofe Medicizesin the Faun- 
dies, or any other bordering Diféaé, which deftroys thofe Acidities 
by which the Gall is curdled or coagulated, and fo rendred more 
difficulty feparable into the Guts. _- 

48. §. Since the firft publithing of thee Obfervations, Mr. Wiliane 
Maithews an Apothecary in Ledbury, {ent me part, as I take it, of a 
Storeach-ftone, as big as a Wallnut of the largeft Size, voided by a wo- 
man about 82 years of age, fometime after an Avtume Fever.’ It con- 
fifteth of the bite Strze, as the Bezoar Stone 3 and maketh fome Bullj- 
tion with Spirit of Nitre. 

49. §. Bexoar, neither the Weitern nor the Eaftern, doth ftir at all 
with Oy! of Vitriol, 

50. §. Western Bexoar, with Spirit of Nitre, makes a very little thin 
froth, and that's alls and that it doth very flomly. But Oriental Bexoar, 
with Spirit of Nitre, after fome time, maketh a very great Effervefcence, 
froth, elevation, noife, and  fleams (as if you poured Oyl of Vitriol upon Salt 
of Tartar ) till it be wholly diffolved by ihe affufed Spirit, and turned into 
aluoft a blood-red. Hence it may feem tobe no mean Remedy againtt 
fach fretting and venenate acids, as oftentimes in Fevers, and other Di- 
Jfiempers, lye about’ the stomach, and are thetice frequently tranflated 
to the Heart, Brain, Nerves, and other parts. The difference likewife 
betwixt the Weffern and the Eaftern Bezoar, is fo great, that in any 
cafe of danger, and where the Bezoar is relyed upon,it ig an unpardon- 
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able fault, for the Apothecary, or any Perfon, to fubftitute the one for 
the other: unle(s he will take tev times as much, or ten times as little 
of the one, as he would havedone of the other : if that will ferve turn. 





51. §. The Stowes already mentioned, (except the great Stomach- 
tone are ordinarily generated in the bodies of Avimals. Ibave one 
Inftance more of {ome other Stoves which are extraordinary. In the 
City. of Hereford lives a Maid, who often voids thefe Stoves, and in 
the fpace of fome years laft paft, hath voided feveral pounds, of fe- 
veral Colours and Sizes, not only per vias urinarias, but alfo by vo- 
mit, and by ftool. The firft mention made to me of them, was by 
Mr. Diggs,a worthy Gentleman of that City, as a thing that was there 
much wondred at. And fome of them, upon my defire , were fent 
me by Mr. Wellington, an Apothecary inthe fame place. I have 
tryed what feveral acid Menfiruums will work upon them; and find, That 
with Oyl of Vitriol, and efpetally with Spirit of Nitre the great ones make 
a very quick and confpicnous Effervefcence. But the finall ones, neither 
the white, nor the grey, make any Bullition inthe leaf? : for in truth, they 
are no other but little Pebbles-and Grit-ftones. 






























































52: §. This being confiderd, and the various colours and mixture 
of any one of the great Stoves, being well obferved 5 it feemeth plain, 
That although the be fomewhat old (above thirty years ) yet may the 
have akind of parent, or difeaféd Appetite to Stones, Bones, Wood- 
aes, Tobacco-Pipes, Chalk, and fuch like things 5 which fometimes 
{wallowing in little Jumps, fometimes grofly, or finely ground betwixt 
her teeth; they are in her Stomach and Bowels, more or fewer of them; 
cemented together, either with a pituitons, bilious, or fome other more 
or leG glutinons fubftance. And that by virtue alfo of the faid Cement, 
or any of the faid, or other like alkalizate Bodies, the greater Stones, 
which confift of thofe partly, do make an Efférvefcence with acid Li- 
quors. Thus far of Inffances upon the parts of Animals. 1 fkall elofe 
with fome Corollaries deduced from the whole. 
































53. §. And firft, fince we find, that amongltall the Mez/luums we 
have made ufe of, Spirit of Nitre, or any very Nitrous spirit, is the 
moft wniverfal diffolver of all kinds of Animal Bodies 5 the beft difol- 
ver of many others both Vegetable and Mineral, and the only diffolver 
of fome: Hence it is probable, That the great ftomachich Menftruum, 
which either difolves, or opens almoft all Bodies which come into the 
Stomach, is a kind of Nitrous Spirit. 












































54. §. Again, Spirit of Nitre being a fubalkaline Acid, and work- 
ing mote evidently upon Azinzal bodies, than other fimpler Acids do, 
which yet are as firomgs It hence follows, That moft of the Sults of 
Animals axe fubacid Alkalies. How far this conclufion may further in- 
ftruét us, I thall have occafion to fhew in another Difcourfe. 








35+ §. Laftly, there being fo many, fay twenty or thirty degrees, 
from the floweft to the moft vehement, in the Bullition of mixed Bodies 5 


it feemeth, That Fermentation it felf, as to the formal notion of Ue is 
no: ing’ 
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nothing elfe: or that from the common Luéfation of mixed Bodies 
whereof we have now been fpeaking, it differs not ix fpecie, but on- 
ly in the manner of its caufation, and in degree: the Aer, or fome cer- 
tain Menftrunm lodged therein, being of no greater ffrength, than to 


produce a Bullition or LuGation of that low and Soft degree, which we 
call Fermentation. ° 


56. §. I have thus endeavoured to prove, by various Iv ances, 
how inftructive this moft eafie, plain and fimple Method in the Mixture 
of Bodies, may become to us: and that meerly by obferving the Luda. 
izons which thence arife betwixt them. How much more then, if a 
diligent, remarque be made of all thofe various Colours, Sells, Taftes, 

onfiftensies, and other Mutations thereupon emergent > 
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ESSAY 


Various Proportions 


Wherein the 


EIXEV PALSALL 


Ts found in 


PLANTS: 


Read before the Royal Society, March, 1676: 





Cito Aero L 


Of the QU ANTITIES afforded by feveral Plants 


calcined in grofs. 






T isthe part ofa Phyfician, knowingly and arti- 
ficially to ufe and govern Nature. And therefore 
by every likely Method, to infpe& the State and 
Properties of all forts of Bodies. One Method, is 

j & that [have taken in the foregoing Experiments 5 

& fe. by mixing them with feveral Meftraums or Li- 

HQ & quors: whereby we may be affifted to judge, 

“SY Goth of the Kinds and the Proportions of Princi- 
ples in any Body 3 and of the manner of their Aéature in the fame. 
Another is byCalcining them 5 Or, as it were, by mixing them with 
the Fire, a potent and almoft univerfal fenStruum. I (hall here only 
fet down fome Tryals for an Effay, upon Plants 3 chiefly noting, The 


different Proportions of their Lixivial Salts. Of thefe Tryals, fome 
were 
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were made upon the whole Plant,or fome Portiow of it wherein feveral 
Parts are mixed together: And others, upon fome one Part of a Plant 
diftinét from the feft. All of them anfwering to fuch Queries, as may 
feem proper to be propofed. 

Query 1. Asfirft, Whether Trees or Herbs and Bufhes, quantity for 
quantity & ceteris paribus,yeild the moft Lixivial Salt ¢ 

For thisf took A(b-Barque and Rofemary of each tbj. The latter 
yielded 5 Scruples ; the former but 32 Grains ; which is three times lef, 
I took alfo the fame quantity of the Barque of Black-Thorn, and of A- 
grimony, The latter yielded 5 Scruples and 6 Grains 5 the former, not 
above 1 Seruple and 5 Grains 5 which is four times lefs. 

Although the Barque of a Tree be compounded of Pithy and Lignous 
Parts 3 yet to anfwer the Query exactly, the Wood of thefé Trees thould 
be taken with the Barque, that there may be fome portion of every 
Part of the Ivee, as well as of the Herb. 

But thus far the Experiment is conclufive, That the fame quantity of 
Lixivial Salt, doth not always follow the fame Generical Tafz. For the 
Barque of Afh and Rofemary, are both equally Bitter; and the Bargue 
of Black-Thornz and Agrimony are both Affringent and Bitter. 

Quer. 2. Whether any Plant growing in a Garden or the Field, doth 
not yield a leffer quantity of Lixivial Salt, than another of the fame kindred 
growing on the Sea-Coaft , and with what difference > 

For this, I took Garden and Sea-Scurvygrafs, of each tbj. The for- 
mer yields 2 Drachms and 1 Scruple; the latter, being well wathed, 
9 Drachms, which ismore than 4 times as much. The like may be 
tryed upon others. 

Quer. 3. Whether the fame specifich Plant affords more Lixivial 
Salt, being only dryed, and then calcin'd 5 or after it hath first been diftil- 
led, it is then dryed and calein'd2 ; 

For this, wastaken ttj of Mizt only dryed and then calcin'd; and 
another firft diftilled. The former yielded 3 an Ounce and} a 
Drachm of Salt ; the latter, 5 Drachms and a Scruple 5 which is almoft 


- 52 more. This alfo fhould be tryed on other Plants. 


Quer. 4. How far the proportion follows the different Tafts of Plants? 
The firft Experiment, relates to the fame Tasf in feveral Plants ; this, 
to feveral Tafts, _ And fo, 

Of Majorane, which is Arowatick, tbj affords but one Scruple of Lixi- 
vial Salts, which is but the 384th part of the whole pound. 

Of Ozk-Barque which is Affringent, {bj yields } a Drachm of Salt ; 
or the 256th part of the whole, 

Of Liquirifh, which is fweet, 1b) yields about the fame quantity. 
But Avife Seeds tbj yields 2 Scruples or a 1924 part. 

OF Sorrel, which is ower, {bj yields one Drachm, or the 128 part. 

OF Garden Scureygrafs, which is Hot, tbj yields 2 Drachms and 4 a 
Scruple 5 or the 59th part. 

Of Mint, which. is Hot and Bitter, tbj yields 5 Drachms and a Scru- 
ple, or the 24 part. 

OF Sea Scuroygrafs, which is Salt, 1b) yields 9 Drachms and a Scru- 
ple or 28 Scruples 3 which is near +,th part of the whole. A greater 
proportion of Su/t, than in any other P/ext upon which I have hitherto 
made Tryal : Or even in Tartar it felf Yet is it not a Marine, but 
true Lixivial Salt : asis evident, both from its Ta/fe; and in that it 

maketh 





ee 
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Te an Effervefcence with Spirit of Salt 5 which Sea-Sakt will 
not do. 

For the Experiment to be fully adequate to the Query 3 the 
fhouldbe made,either all on Trees, or aT on Herbs 3 all a rniee: 
on Stalks, &c. Yet thus much is evident, That sorrel yields Thrice as 
much as Majorane Sea-Scurvygraft, Eight and Twenty times as much: 
Mint, Five times asmuch as Sorrel 3 and Sixteentimes as much Majo= 
rane, &c. 

Quer. 5. How far the Proportion follows the Faculties of Plants 2 
And fo, it appears, that 

Majorane,a Cephalick,, hath a greater Proportion of Volatile Parts, than 
any of the Plants above mentioned, and fo far, is more agreeable to the 
Avimal Spirits, and Genus Nervofum. 

Agrimony, (a) an Aperient, yields above Five timesas much Lixivial (a) Quer. 
Salt, as Majorane. “Yet much lefs than many other opening Plants eye 
which are ftronger: 

Mugwort (t6j) yields two Drachms and two Scruples 5 or above half 
as much more as Agrimony. So that this Plant, though it hath no con- 
fiderable Taffe, and in that refpe& promifeth but little; yet yielding a 
good quantity of Lixivéal Salt, feems no contemptible Medicine to fub- 
due thofe Acidities which either by caufing Ob/frudions, or immoderate 
Fermentations, frequently diforder the Female Sex. 

Mint, yieldeth fill a greater quantity ; and is therefore, partly for 
the fame caufe fo excellent a Stomachick: And Rofémary,(b)which is ap- (b) Quer.t 
propriated both to the Head and stomach, yieldeth a midle quantity ai 
of salt; more than the chief Cephalicks, and lefs than the chief Stoma- 
chicks. 

Common Mallow ( tb} _) yields 5 Drachms and 2 Scruples. 7. e. the 234 
part of the whole. So that this Plant, though of a very mild Tafée, 
yet yieldsmore Sa/t than Adint it {elf a Bitter Plant. Whereby it no 
’ longer feems ftrange, that a Plant of fo foft-a Tafe, thould be very 
Dinretich, and fo evidently affe& the Reins. 

Rhubarb (2 Ounces) yieldeth fcarce any fixed Salt, fo far as can be 
judged by the Taffe of the Afbes, not more than a Grain or two. So 
that its Satis, in a manner, wholly volatile; and thereby apter to 
operate upon the Bilious parts of the Blood 3 which contein a far greater 
proportion of Volatile Salt, than do the Serous. 

OF the Caput Mortunwe or meer Earth, it is obfervable, that it 
was near # an Ounce or 3" part of the whole; Which is almoft Six 
times as much as the Caput Mortunm of Common Dock: and much more 
than that of any other Root Ihave yet calcin’d, Whereby it feemeth 
probable that Rhubarb loofeth much of its Volatile Part, and therefore 
of its Virtue, before it comes to our Shops. 

Sena (t6j) yields 4 Scuples and 4 of Sats or the 85* part. 

Falap (46) ) yields but one Drachm and 15 Grains, or 1024 part. 

Colocynthis ( tbj of the Pulp) yields an Ounce and half of Caput 
Mortuum, whichis almoft all Salt. Yet allow ‘half an Ounce of the Salt, 
and Earth to be wafted in filtring &c. theremaining Ounce is no lefs 
than 4,th part of the whole. Which is more than in any of the 


above named Plants, except the Sea-Scuruygra/s. 


O.q CHAP. 
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CHAP. IL 


Of the RUANTITIES afforded by the Parts of fe+ 
veral Plants di/tinétly calcin'd. 


SHALL next fet down fome Tryals, upon one Part 
ofa Plant, as well Organich , as Content, feparated 
from the reft 5 in anfwer to thefe fuppofed Queries, 

Quer. 1. What Proportion doth the Lixivial Salt 
of the Pith or Pithy Part of a Plant, bear to that of 
the Fibrous, or of the Woody Part 2. Or whether is 
D there a Fixed Salt always found in either of theme A 
to which, muft be built upon many Tryals. At pre- 





fa! Yip, 





Pithy Parts; the other upon Flax, confifting almoft‘wholly of the 
Nervous or Towy Fibres: of the Volatile parts whereof, chiefly, I have 


continued (though the fiercenef$ of the Fire confumed part of it ) as 
black, as when it was firft burnt. So ftrangely was the remaining part 
of the sulphur fixed to the Earth 5 that in flying away, it did volati- 
lize and carry that away with it. In this Coal or Cinder, there is not 
the leaft of a Lixévialor other Tufte. And although, upon Tryal I find, 
That the Pith of many Plasts, as of a Cabbage Stalk, will yield fome 
quantity of Lixéeial Salt yet it is probably, that generally, it yields 
lefs than the Wood. 

Of Flax, ibj yields not above 50 Grains of Caput Mortum or white 
Afhes, which are Slt. According to vulgar conceit, it would fem 
to be a very dry Body: yet of 153 parts, 152 are volatile, and being 
diftilled would have been collected into Liquor. Hence alfo appears 
the great and unexpected Variety in the Proportion of the Earthy Parts, 
as well as the other Principles of Bodies. Or elfe, that there are di- 
vers kinds of Earths, even in Plants, of which, as well as of Salts &c, 
fome are volatile. For of ibj of this Plant, there remaineth fixed but 
50 Grains: whereas of 1bj of Rhubarb, there will remain near 1920 
Grains, 7. e. 88 times as much as the former. 

Quer. 2. Iz what proportion is the Lixivial Salt found in the Gumus 
of Plants? and whether is it jielded, more or lefs, by all? For anfwer to 
which, I caufed the Eleven following, of cach two Ounces, to be 
calcin'd, and fo obferved, 

That Common Rofin, yields but one Grain and § of Caput Mortuunt, 
So that {6j will yield but 12 Grains. In this Caput Mort. there is not 
the leaft particle of Salt, it being altogether infipid. : 

Maflick yields gr. 12 of Cap. Mort. But not the leaft part of salf. 
Of this Rofiz, it is obfervable ; That being fet, in a Crucible, within 

the 
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the fire, before it comes to have thick fumes, it boylsup with a very 
great foame or froath 5 and is the only Gum or Rofiz (of the Eleven ) 
that hath this property. So that I fufpeét, there is a great quantity of 
fome kind of volatile Spirit, which then flies away; and fo, in break- 
ing through the Oyly parts, huffsthem up to fo great a froath. 4 

Olibanum yields half a Drachm of Caput Mortuum. But it is to be 
noted, That the weight is encreafed by certain little Spar-Stones,which 
in the burning of feveral parcels, I always found mixed with this Guz. 

Thefe beg picked clean out, the Cap. Mort. weigheth not much more 
than that of Majfick. And is in like manner infipid, when the faid 
Stones are picked out. 

From hence it appears, how proper thefe Gums ate for the Cox- _ 
cotfion of Salt Rhewms 5, according to what I have formerly fuggefted Difcourfé 
from another Experiment. of Mixturé 

It may alfo be noted, that Rofiz and Maftick, feem to be more Cap. Ults 

purely Acidoleous Gums not only from their confiftence which is uni- 
forms; and their Swell, which is lef ftrong¢ and more pleafant: but 
alfo from the Acid Liquor they yield by Dy/fillatioz, and in that the 
young Leavs of Fir, and efpecially of Pize, are fowers and tis pro- 
bable that thofe of Maffick are fo likewife. Whereby thefe, and 
other like Gums are more efpecially fitted for the abovefaid purpofe. 
But Olibanum feems, befides its Acidity, to contetn fome Volatile Alkaly; 
and fo to be an Acid-AlkalineGum. For as it hatha ftronger Swell 
than the former, foa hotter Taftes both the ordinary effects of an 
Alkaline Sulphur, And being infufed in feveral Menféruums, appears 
to conttift of two Bodies, one of them more Refizowsthan the other: 
Of which, it is probable, that the one is made by the Acid parts as the 
other by the Alkaline, Whereby it is very well adapted in fome Ca/és, 
asina Pleurefie, for removing the Coagulations of the Blood, or its 
difpofition thereunto. 

Afa fetida yileds no lefs than half its weight or an Ounce of Caput 
Mort. that is 8 times asmuch as that of the other Guwms, and 48 times 
as much as that of fome of them. Yet doth it not contein one grain of 
Salt, fo far as can be judged by its Taz. Yet the Strength and Loath- 
fonnefs of the smell and Taft of the Gum do argue it to be highly im- 
pregnated with fome kind of Volatile .Alkaly proper to arreft thofe 
offenfive Vapours ( toufe the vulgar word ) which flying, either by 
the Blood or Nerves, from part to part, do often prove fo trouble- 
fome. 

Gum Arabick yields one Scruple of Cap. Mort. whereof, by the 
Tafte, about 34 part is Salt. ‘ 

Euphorbium yields one Drachwe of Caput Mort. of which, by the 
ftrength of the Ta/le, two Scruplesfeem to be Salt. Which confirms 
a former conjecture (2) of its being an Alkaline Gumus. (2) Of the 

iyrrh alfo yields a Drachm of Cap. Mort. and at leaft two Scruples Luation 
of Salt. Ofthe Eleven, thefe two Gums have the greateft quantity of Bodies, 
ofa fixed Alkaly. Ch. i. 

Opium yields half a Drachm of Cap. Mort. whereof the one half 
is Salt. 

Aloe yields a Drachm of Cap. Mort. conteining about one Scruple of 


Salt. 








Qq2 Scammony 
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Scammony yields Two Scruples of Cap. Mort. of which, about half a 
Scruple is Sa/z. 

Gutta Gamba yields but half'a Scruple of Cap. Mort. of which four 
or five Grains are Salt. 

So that confidering the Dofe of any Cathartickh Gumm, the quanti- 
ty of the Fixed A/kaly, is extream fmall with refpe& to the Volatile 
parts : In which, therefore, its Crthartick, Power doth chiefly refide. 

Yet none of the Cathartich Gumms are without fome portion, more 
orlefs, of a Fixed Alkaly; though fome of the reft are. Which feem- 
eth to prove, That the Fixed it felf, hath fome Intereft in the bufinelS 
of Purgation: as by being a Clog to the Volatile, and fo preventing its 
being deleterious 5 or fome other way. But the manner of their Ope- 
vation will better be underftood, when the Volatile Parts. have like- 
wife been examined. 

Tt may alfo be of good import, to know, what different quanti- 
ties of Sult, are afforded by the Tartars of all forts of Wines Where- 
by, partly, as well as by the quantity of the Tartar, we may be ena- 
bled the better to judge of the Nature of Wines. 














Led. IV. 





A 


DISCOURSE 


Concerning the 


ESSENTIAL and MARINE 


Salts of Plants. 


Read before the Royal Society, December ir: 
1676. 





CHAY. 1 


In which is fhewed the way of making both an ESSE N- 
TIAL and a MARINE Salt, out of the LIXI- 
V IAL Salt of a Plant. 


yy OMETIME fince, I took the boldnefs to pre- 
72 {ent my thoughts to this Honourable and Learned 
7 Body in a Diféourfe concerning Mixture. Wherein 
Y 1 have endeavoured to lay fuch a Foundation, as 
J, might hereafter reduce the Doéfrine hereofto Ex- 
Y perienceand Praétifes and to demonftrate,the Power 
Ls liad tlas 35,3 Ufe of Artificial Mizcture. And in further proof 
of what is t afferted, I have fince made a continuation of Expe- 
riments upon the fame Subject, in Two Methods. One in the Mix- 
ture of feveral Menftrunms, both Acid and Alkaline, with all Sorts of 
Bodies, ‘The Other, by calcining them, or, as it were, #ixeng them 
with the Fire. 

2. ¢.. I fhall now proceed toa Third, which is, the mixing them 
with the Aer or expofing them to jt another of Natures grand Men= 


firuums 5 which gocs fometimes further than the Fife it felt, in the di 
fohation 
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folution of Bodies. This I have formerly mentioned for the Imitation 
Difcourfe~ of Nature, in producing a Marine or Muriatick Salt out of the Lixiujal 
of Afixture Salt ofa Plant. But fome Learned Perfons then prefent, feeming to 
Ch, §.Inft. doubt of the Experiments I thought it requifite to profecute the fame 
2. a little furthers that fo, if poffible, it might become clear and unquefti- 
onable. And becaufe that Method wasimperfect, and required half a 
year, ora longer time: I bethought my felfof an other way 3 which 
proved far better, and more expedite. And which, withall, afforded 
me, not only atrue Marize salt, out of the Lixivial salt of a Plant ; 
but alfo another kind of salt, different from them both: which may 
not be improperly called, an Ejfential salt or Nitre of Plants. The 
Hiftory or manner of the produétion of them both, is as follows, E 
3. §. December 15. 1675, I took about half a pound ofa ftrong 
Solution of the Lixivial Salt of Firne: and pouring it into an Earthen 
Pan, well glazed, broad and fhallow, expofed it therein to the open 
Tab. 83. Aer, in a Chamber Window, to evaporate of it felf. 
4. §. This Solution or Lee, although it was very clear before, and 
having ftood corked up in a bottle many days, had no fedement : yet 
{tanding now in the open Aer,within the fpace of 4 or 5 days, it began 
to let falla very white Sedement, like fine Chalk, which encreafed daily 
for 8 or todays; amounting at Jaft to about halfa Drachm of white, 
light and meer Earth, altogether infipid, and when it was well wathed, 
ftirring not upon the Affifion of Acids, 
5. §. Within the fpace of a day or two after this white Sedement 
began to fall tothe bottom; there was alo gatherd on the top, a 
kind of foft Seu or Cremor, wherewith the Solution was covered all 
over t 
6. §. Within 8 or 9 days after the firft expofing of the Liquor, or 
2 or 3 days after the gathering of the Cremors that Salt, whichT take 
leave to call, an Effetiat salt of Plants, began to appears fhooting 
into feveral little Crysfals, Thefe Cryftals, as they orew bigger, began 
to fink, and at laft fell down to the bottom of the Paz, 
7. §. Upon their firft generation or fhooting, the faid Cremor pre- 
fently breaks, leaving a bare {pace round about each Cryftal ; and upon 
Lab. 83. the bounds of every {pace isindented5 the {pace growing bigger and 
bigger together with the Cryftal in the Centre. And fo, by that time 
the Cryflals are grown to a confiderable number and bignefs, the Cre- 
mor vanithes away, the feveral Circles or bare places breaking at laft 
one into another all over the Surface of the Lee. After which, it ne- 
ver comes again, 
8. §. From whence it feemeth, That the feveral Circles or bare 
Spaces about the Cryftals, are made for the more free admiffion of the 
Aer, requifite to their Geveration, For as there is no Cryftal begins to 
be formed before there is a breach made in the Cremor : {0 that breach 
is enlarged together with the Cryftal. So that as the falling of the 
Sedement and the gathering of the Cremor,fheweth that the Aer,asa Men- 
ef Siruum {eparates fome part from the Lee: fothe breaking of the Cremor 
afterwards, that as a Vehicle, it brings fomething to it: both in order 
to the Generation of the eryfals. Nature taking a Method for the Gene~ 


ration Of fimpler Bodies, as well as of thofe which are Compounded and 
Organical, 
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9. §. The Figure of thele Cryftals is angular and oblong, moft of 
them about the fifth, fixth or feventh of an Inch; but none of them 
very regular. Yet weare not hence to conclude, but that with the 
help of fome Circumftances which might be wanting in the fhooting of 
thefe 5 fome portion of regular ones may be obteined from this, as well 
as other Lixivial Salts hereafter mentioned. 

to. §. They are fommewhat tranfparent, and of a dark Ambar Co- 
lor, or like that of brown Sugar-Candy. Of a quite different Ta/fe 
from that of the Solutiox or Lee out of which they are bred 5 being not 
at all Lixzvial, but very weak and mild; not Ss, but Bitter in a 
good degree. 

11. §. It isalfoobfervable, that Alkaline and Acid salts being both 
poured feverally upon thefe Cryffals, they ftir not, nor are any way 
affe&ed witheitherofthem. So that thefe Cry/tals are no fort of Tare 
tar, or Tartareows Salt. Asis plain, from the manner of their Genera- 
tion, Tartar being {till bred in clofe Vefeéls; thefe never, but by expo- 
fing the Liquor to the Aer. As alfo from their Tus#e, being not fower, 
in the Jeaft, but bitter. And in that Tartar will make a Bullition with 
Alkaline Salis, which thefe will not do. Upon which accounts it ap- 
pears, that they are a Salé different in Nature from all other Salis 
hitherto known, or anew Species added to the Inventory of Nature. © 

12. §. Thefe Cryé#als within the fpace of about a fortnight after 
their firft Geveration, did alfo ceafe to {hoot any more, but only in- 
creafed alittle intheir Bulk, After which time, I dayly expected to 
fee the produétion alfo of atrue Marine Salt. And about two months 
after the faid E/fential Crystals had done fhooting, and not before, this 
alfo began to fhoot, in many finall Cry/fals, and at the top of the Solz- 
tion, as the other did, ftill falling ‘to the bottom as they grew 
biger. 

oo §. The Size of moft of them was near that of the Fiskes or 
Grains of Bay-Salt. The Colour of fome of them white, of others traz~ 
fparent s and of others white in the Cevtre, with tranfparent Edges 5 as 
is alfo ufual in the Cryftals of Common Salt. 

14. §. The Figure of moft is a perfect Square, and of very many 
coming near to'a Cubes which is alfo the Figure of Common Salt, and 
feldome an exact Cube. An exact Cube, being the conftant property of 
no Marine Sali, that 1 know of, except that of the Dead Sea. Divers Tu, 84: 
of them were alfo raifed as it were by feveral fteps from a deep Centre 

tothe Top: as is often feen in the common fhooting of Common salt 5 

and not in any other. Their Tae is neither Lixivial, as that of the 
Solution out of which they fhoot 5 nor bitterifh, as that of the E/ex- 
tial Cryftals; nor foweribh, as that of Tartar; but the perfect Laffe 
of Common Salt. 

15. g. It is alfo to be noted, That if Oy/ of Viiriol, and fome other 
{trong Acids, be poured upon this artificial Sea-Salt, they make an Ef- 
fervefcence together : but if Spirit of Salt or Spirit of Nitre either be 
poured on it, though it be never fo ftrong it ftirrethit not. In both 
which, and all the formentioned refpedts, it anfwers to the Properties of 
2 Marine or Common Salt, which no other Salt doth. 1 conclude it there- 
fore to be a true Marine Salt produced by Aré in the imitation of Nae 
ture. 
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CHAP. I. 


Wherein is fhewed, That the faid ESSENTIAL 
and MARIN E Salts of Plants are both of different 
Sorts. 


AVING madethe Experiment, that both an 
Effential and Marine Salt may be produced out 
of the Lixival Salt of a Plant. 1 thought it 
probable, that neither the one nor the other, 
was always the fame, but that as they had their 
general properties which made them to be of 

3] two general jkinds 5 fo they might have fome 
CS a) {pecial property, for the diftinguifhing of each 

—————_ kind into feveral Sorts. And withall, that 
in a warmer feafon, than before taken, the Tiyal hereof might be 
finifhed in a fhorter time. 

2. §. For the making of which, I conceived it requifite to remove 
an Opinion which feemed to lye in my way; fe. That there is little 
or no difference between the feveral Lixivial Salts of Plants, as fome 
Learned men have thought. But either there is a difference, or not: if 
not, it fhould be proved : and if there be,it fhould then be juftly {tated , 
what that difference is. For the doing of which, I chofe this Method, 1 
took an equal quantity of the whiteft and pureft Salts of divers Plants, 
all made by ari equal degree of Calcination ; and diffolved them all {e- 
verally in an equal quantity of water. And pouring likewife an equal 
quantity, as about 10 or 12 drops of each into a fpoon, I tafted them 





- feverally. Whereby it was very evident,that they were not all of one 


Taft, but of very different ones, both as to ftrength and kind: and 
therefore different in Nature alfo. The Sas I made tryal of were 
thofe of Sorrel, nile, Wormwood, Mallow, Afh, Tartar and others : 
and upon halfa Drachm of each I poured 3ij§ of water. The Solu- 
tions are here prefent to be tafted. By which the differences will ca- 
fily be obferved, and particularly that the Salt of Wormwood or Scur- 
aygrafs, 1s almoft as {trong again asthe salt of Avifé, or Sorrel: and that 
the Salt of Afh is above twice as ftrong, and that of Tartar above 


. thrice as ftrong, as that of Sorrel, and almoft thrice as {trong astthat of 


Worrwood or Scurvygraft. Sothat he who hall give half a Scruple, 
fuppofe of Salt of Tartar; inftead of half a Scruple of Salt of Worm- 
wood, or other like Set; he may as well give a Scruple of Rofiz of 
Jalap, for a Scruple of the powder, or almoft three] Drachms of Rhu- 
barb, or other like Purge, inftead of one. And the like is to be faid 
of other Lixivial Salts in their degrees, 

3. §, Having obferved thus much, I proceeded to repeat the for- 
mer Experiment, with fome ofthe aforefaid, and fome other Vegetable 
Salts, the beft calcin’d, and the pureft, that could be made for this 
purpofe, being thefe Six salts, fc. of Rofemary, Garden Scurvygrafs, 

Black 
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Black. Thorz, Common Wormwood, Afh, and Tartar. All which diffol- 
ved feverally in fair water, I expofed in a Chamber window, and 
not in Winter, as before, but inthe heat of Summer, /2. on the 19 of 
Fuly, to evaporate of themfelves. 

4. g. The Effect was, That the third day after their being ex- 
pofed, the Efential Cryftals began to fhoot-in three of the Solutions, 
je. in that of Rofemary, of Garden Scurvygrafs, and of Black Thorn. . 
On the fouth day, in that of Wormwood. On the fifth day, in that of 
Afh. Yn that of Tartar, not at all. 

5. §. Thefle Efential Cryftals began, in all, to fhoot at the top, and 
then to fall to the bottome; as in the Experiment before. But as there 
was very little of the white Sedement before mentioned, that preceded 5 
So no Scum or Cremor at all. Which although a more perfect Calcina- 
tion, it feems, did here almoft prevent 3, yet did not in the leaft deftroy 
the aforefaid E/ential Salt, but rather make way for its more {peedy and 
copious Produifiow : exhibiting likewile a diftin@ Species in feveral of 
the Solutions. 

6. §. For firft, the Cryftals of Rofemary (the largeft of then) 
were about the bignefs ofa Rice-Corm, In Figure almoft likea T7p-Cat, 
which Boys play with, fplit down the midle. Each Zip being cut into p,, 9 
5 fides all ending in a poynt: the midle part divided into 7, all drawn 3° 
by parallel Lives ; the topmoft with the lowermoft but one, on each 
fide, beeing three exact Squares. 

7. §. The Cryftals of Black Thorn are moft of them poynted with 
jult fix fides of Equal meafure: very like to the fkooting of true 
Cryftalit (elf. From the topmott of which fix Sides, a Live being drawn Tab, 83. 
out, runs parallel toa broad Ba/é, whereon each Cry/al ftands. So 
that they are in fome fort of a Rhomboid Figure. i 

8. §. The Cryftals of Scurvygrafs have alfoa very elegant and regu- 
lar Figure, whichis in a manner compounded of the two former now 
defcribed.. But they are nothing near fo bigg, the largeft of them, 
being no biger than a Graiz of that which we call Pearl Barley. 

g. §. The Cryftals of Wormmood have alfo very many of them a 
regular Figure 5 but quite different from that of the CrySfals before 
mentioned 5 each Cry/#al being’a little Cylinder, faving that it is con- 
{tantly fomewhat {maller at one end,than the other:as it were one half, 9 
of a Rowling-pin. And not evenly Circular, but cut out by Six Sides 3° 
of equal Meafure: almoft asin the Cry/tal of Nitre. So that contrary to 
what is feen in the forementioned Cry/tdls, the ends of thefe of 
Wormwood are not poynted, but flat 3 and cut at Right Angles with 
the Sides. 

10.-§. The Cryftals of Af, though by their properties they appear 
likewife tobe Effextial; yet are nothing near fo regularly figurd, as 
all the forementioned. 

11. g. The Colour alfo of the faid Cryffals is fomewhat different : 
Thofe of Af being of a browz tranfparency, almoft like thofe of Firze. 
Thole of Wormwood being alfo brownifh, but paler. Thole of Rofe- 
mary and Scuraygrafs having fome little Tindure, yet very clear. But 
thofe of Black Thorz without the leaft Timéfure, and as clear as Cryitat 
it felfi ; 
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Tab. 83. 


Tab. 83, 


Tub, 83. 


Tub, 83. 





12. §, None of thefe E/éntial Cryftals have any hot fiery Laffe, but 
are very mild, and fenfibly Bitter ; efpecially, about the Roof of the 
Tongue: as is alfo obfervable of fome Plants hereafter mentioned, in 
{peaking of the different Taftes of Plants. 

13. §. Oy! of Vitriol droped upon thefe Cry/tals doth not affect 
them in the leaft: yet droped into the feveral Solutions out of which 
the Cryftals are produced, immediately caufeth a great Effervefcence, 

14. §. Ofthe Solutions above named, that, of Salt of Tartar was 
the 6th. Whereof it is remarquable, That having waited feveral 
Months together, I could not obferve the leaft Effential Salt to be 
therein produced in all that time. Whether there be any other Vege. 
table Salts, befides this of Tartar, which will not yield the Efential 
above defcribed, I have not yet experimented. ; 

5. §. Inthe mean time, from the Premifes it is very probable, 
that moft of them afford more or fewer of the faid Cryftals. In regard 
they are Plants of a very different kind, which I made tryal upon: 
as Garden Scurvygrafs, very Hot 5 Rofemary, very Arouatich. Worm. 
wood very Bitter 3 Black Thorne, Aftringent and Sower. And it is alfo 
plain, That the faid E/extial Salts contained in the Lixivial, are not 
altogether one and the fame, - but of divers Sorts. 

16. §. ABOUT 7 or 8days after the Effential CrySfals were produ- 
ced; the Marine Salt did alfo begin to fhoots, firft in Rofemary; quickly 
after, in Scuroygra/s; Next, in Black Thorn and Wormwood, fc. after 
the fpace of a week or 10 days more. And inall of them with fome 
difference of Size and Figure. 

17. §. The plaineft of all, was that produced out of the Swit of 
Black Thorn, confifting for the moft part of very finall Crsfeals, not 
above the 15% of an Inch fquare, as alfo thin, fhaped like a Duch Tile 
ufed for Chimnies. Many others were very thick, and near to a 
Cube. Moft of which were a little hollowed in the midle, like a grind- 
ing Marble or Salt-Celler ; and the hollow bounded by 4 plain and 
equal Sides, all defcending a little towards the Centre ; and meafured 
by two crofs Lines, which ftaid upon the four Angles of the Square y 
and fo cut one the other at Right Angles. Both which Properties 
are likewife ufually feen in the Cry/tals of Common Salt, 

18. §. In Wormwood, many of thefe Cryftals, befides the plain 
Ones, were figur'd crofsways like a Dagger-Hilt, Which was fome- 
times naked, and fometimes inclofed in a quare andalmoft Cubical Box. 
Many others were figur’d into Sprigs made up of four chief Branches 
{landing crofswife, and thofe fubbrancheds and all the Branches made 
up of little (quare Cryffals, cluftered together in that Figure. The 
Sprigy Figure of thefe Cryffals is not accidental, but hath conftantly 
come after they hadbeen three times diffolved, and the Solution expo- 
fed to evaporate. 

19. §. The Marize Salt of Rofémary hath alfo fome variety. For 
befides the plain ones above defcribed, there are fome thick Sqaares, 
which have alfo a {quare hollow defcending by five, fix, or feven nar- 
row fteps, towards the Centres being in Figure, faving thefe Steps, 
fomewhat like the Hoper in a Mil. 

20. §. Upona fecond Solution of the fame Salt, there fhoots an- 
other fort of {quare; which is not plain on the edges, as the above- 
named, but fcalloped or florid all round about, not unlike the Leaves 
of fome Plants. 21. ¢. 
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az. ¢. The Cryfials of Marine Salt of Scruvygrafs are fomewhat 
like to thofe of Rofezary now defcribed. 


22. §. As for the Lixivial Salts of Afh and Tartar, though ina 
Month of Five Weeks Space, they yield fome Cry/fals of very clear 
Salt: yet of Marine Salt neither of them yieldeth the leaft particle. 
So that of thefe Six Léxivial Salts, fc. of Rofemary, Scurvygrafs, Black, 
Thorn, Wormwood, Afh and Tartar, all, but that of Tartar, yielded an 
Effential salt. And all, but thofe of A and Tartar, yielded a Ma- 
vine, {uch as is above defcribed. All which Salts both Effential and 
Marine, together with their Models, made of white Alabaftre, I have 
here ready to be feen. 


23. §. . Of thofe that yield thefe salts, or either of them, it is 
fartherto be noted, That there is a confiderable difference in the 
Proportion or Quantities which they yield.. The Rofémary yields ftore 
both of Efeéntial and Marine, but more Effential. Wormwood and scurs 
vygrafs more Marine. Black Thorn \efs of Either: The Af no 
Marine , and the Tartar neither the Eential nor Marine, as hath 
been faid. 


24. §, From what hath been faid, I deduce only at prefent thefe 
Three Coralie. Firft, That a Lixivial Salt, is not only a compoun- 
ded Body /e. ofSalt, Sulphur, Aer and Earth; but even a Compounded 
Suit, containing both a Vegetable Nitre, anda true Sea Salt. 


25. §. Secondly, That the Expofing of Bodies, in the manner 


above fhewed, may juftly be accounted one Part of Chymsifiry hithetto- 


Deficient, and much farther to be improved for the Difcovery of the Na- 
ture of Bodies. For as Nature chiefly compoundeth Bodies by Digefting 
them, and fo either fhutting out or keeping inthe der: So fhe Die 
folveth them by Expofing, and {o neither fhutting in the Aer, nor keep- 
ing it out, but leaving it free to come and go; and thereby to bring, 
and carry off whatfoever is neceflary for the Separation or Solution of 
Bodies. For the Sea it felf (to confine the fimilitude to our prefent cafe ) 
is but as a Great Pam, wherein all kinds of bodies being long expofeds 
are throughly refolved, ultimately yielding from the reft of their vi- 
fible Principles, that which we call Sea Salt. : 


26. §. Laftly, if by Expofing and Difoloing we can make oneSatls 
then by Compounding and Digefling we may make another, yea any 
other Sait; either a Fixed of a Volatile,or a Volatile of a Fixed. That 
isto {ay,a Volatile Salt may be fo feparated from other Bodies, as to be- 
come Fixed 3 ora Fixed Salt may be fo mixed with other Bodies as to 
become Volatile. For that any Salt fhould of it felf become Fixed or 
Volatile, isa Fixion not grounded upon Experiment. 


27. §. As for the Virtue of the Efential salts above deferibed, I 
believe they will be found upon tryal, not contemptible in fome 
Cafes, For which among(t other reafons, I have been the more punétual 

Rr 2 in 


















































































































































































































































































































































































































































268 Effential and Marine, &c. Lea. VI. 


in relating the manner of their Geveration; that others alfo may have 
the opportunity of making proof hereof. 





28. §. When I made the Experiments for this and the foregoing 
Difcourfé, not having fo good conveniency. at home for making the 
Salts 1 ufed: I procured them all (except that of Firze, which I made 
my {elf ) to be purpofely prepared by Mr. John Blackstone a London 
Apothecary, who aflured me of his great care herein 5 and particularly, 
that he added no Nitre to whiten any of the Salts with, as is common- 
ly done for that of Tartar. 


I do declare, That all the Lixivial Salts 
mentioned in this and the foregoing Difcourfe 


except thatof Firne, were faithfully prepa- 
red by me 


John Blackstone. 
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CHAP. E 


Of the COLOURS of Plants ix their Natural 
Eftate. 


® AVING formerly made fome Objervations Ope fon: 
the Colours of Plants ; 1 fhall now crave leave to aq” pa i 
XS add fome more to them of thelike Nature. None o¢ zp. 5 
AS of which, nor any of the Conclufions thence dedu- ¢. ¢ = has 
ced, will, if duly confidered, appear contrary to Se a 
the Hypothefis and Experiments of Mr. Boyle, Mr. 
IY & Des Cartes, Mr. Hook, Mr. Newton, or any other, 
concerning Colours. As not having refpect to 
the Colours of all Bodies in general. Nor to the Body of Colour, 
which is Light ; Norto the formal notion of Colours (: ad extra) as the 
Rays of Light are moved or mixed: But tothofe Materials; which are 
principally neceflary to their Produition in Plants. Concerning which, 
the prefent Diconr/e thall be reduced to thefe Three general Heads, 
a. gs 
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2. §. Firf?, Of thofe {everal Colours, which appear in Plants in their 
Natural Eftate. j 

3. §. Secondly, As they appear upon the Infufiow of Plants into 
feveral Sorts of Liquors. 

4. §. Thirdly, As wpon the Mixture of thofe Infufions, or of any 
one of them with fome other Liquor, or other Body. 

5. §. Asthey appear in the Plants themfelves, it may be obferved 
inthe firft place, That there isa far lefs variety in the Colours of Roots, 
than of the other Parts: the Parenchyma being, within the Skiz, ufu- 
ally White, fometimes Yellow, rarely Red. The Canfé hereof being, 
for that they are kept, by the Barth, from a free and open Aer 3 which 
concurreth with the Juyces of the feveral Parts, to the Produédfion of 
their feveral Colours. And therefore the upper parts of Roots, when 
they happen to ftand naked above the Ground, are often deyed with 
feveral Colours : fo the tops of Sorrel Roots will turn Red,thofe of Mul- 
len, Turneps and Radifhes, will turn purple, and many others green. 
Whereas thofe parts of the fame Roots which lie more under Ground, 
are commonly White. 

6. §. As Roots are moft commonly White; fo the Leaves, Green, 
Which Colour is fo proper to them, that many Leaves, as thofe of Sage, 
the young Sprouts of St. ‘Fohns-wert, and others, which are Redifh 
when in the Bud 5 upon their full’ Growth, acquirea perfect Greer. 

7- §. The Caufe of this Colour, is the atfion of the Aer, both from 
within, and from without the Plz#t, upon the ‘Juyces thereof, where- 
by it ftrikes them into that Colour. 

8. §.. Bythe Aer from without, I mean that which furrounds the 
Body of the Plant: which is the Caufe of its Greenefi, not meerly as 
it is contiguous to it, but as it penetrates through the Pores of the 
Shim, thereinto ; and fo mixing with the Juyces thereof, plainly deys 
or ftrikes them into a Greev, 

9. §. By the Aer from within, I mean, that which entring, toge- 
ther with the Aliment, at the Root, thence afcends by the <Aer-Veffels. 
into the Truk and Leaves, and is there transfufed into all the feveral 
Fusces,thereby likewife concurring to their Yerdure. Whence it is, that 
the Parts of Plants which lie under Water, are Green,as well as thofe 
which ftand above it 5 becaufe, though the ambient 4er, conteined in 
the Water be but little, yet the want of it is compenfated, by that 
which afcends from the Root. 

To. §. And therefore it is obfervable, that the stalks of Marfh- 
Mallow, and fome other Plants, being cut tran{verfly, though the 
Parenchyma in the Barque be white, yet the Sap-Veffels which lie within 
that Parenchyma, are as Green as the Skin it felf; Jeil. becaufe they 
ftand clof to the Aer-Vefféls. The Parenchyma, 1 fay, which is inter- 
cepted from the Aer, without, by the shiz; and from the Aer within, 
bythe Sap-Veffels, is white: but the shiv, which is expofed to the Aer 
without, and the Sap-Veffels which are next neighbours to that with- 
in, are both equally Green. So likewife if a Carrot be plucked up, and 
f{uffered to lie fometime in the open Aer 5 that part which ftandeth in 
and near the Centre, amongf{t the Aer-Veffels, will become Green as well 
as the Shiv, all theother Parfs continuing of a Redifh Yellow, as before, 
The Aer therefore, both from without, and from within the Plant, to- 


giver with the Fuyces of the Plant, are all the concurrent C, anfes Of its 
erdure. 


The §. 
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it. §. BUT how doth the Aer concur to the Greene/t of Plants 2 
J anfwer 5 Notas it is meerly either cold or dry, or moift, nor yet qua- 
tenus Aer 5 but asitisa mixed, and particularly, a Saline Body: that 
is, as there is a confiderable quantity of Sulize Parts mixed with thofe 
which are properly <ereal. It being plain from manifold Experience ; 
That the feveral kinds of Salts,are the grand Agents in the Variation of 
Colours. So that, to fpeak ftrittly, although Sulphur be indeed the 
Female, or Materia fubfirata, of all Colours; yet Salt is the Mule or 
Prime Agent, by which the Sulphur is determined to the Produdion of 
one Colour, and not of another. 

12, §.  Ifthen it be the Aer mixed with the Fuyces of a Plant, and 
the Salt of the Aer, that makes it Gyeex 5 It may further be asked, what 
. kind of Salt? But this is more hard to judge of Yet it {eemeth,that 
it is not an Acid, but a Subalkaline Salt; or at leaft fome Salt which 
is different from a fimple Acid, and hath an Affinity with Alkalies. 

13. §. One reafon why I fo judge, is, Becaufe that although all 
Plants yield an Alkaly, or other Salt different from an Acid, and fome 
in good quantity; yet in moft Plants, the Predominant Principle is 
an Acid. So that the Supply of an Acid Principle from the Aer, for 
the Production of a Green Colour, as it would be fuperfluous 3 So alfo 
ineffectual : a different Principle being requifite to the ftriking of this, 
together with the Sulphur, into a Green Colour. 

14. §._ I fuppofe therefore, That not only Green, but all the Co- 
Tours of Plants, are a kind of Precipitate, refulting from the concur- 
rence of the Saline Parts of the Aer, with the Saline and sulpburions 
Parts of the Plavt; and that the Subalkaline, or other like Saline Part 
of the Aer, is concurrent with the Acid and Sulphurious Parts of Plants, 
for the Produéfion of their Verdures that is, as they ftrike altogether 
into.a Green Precipitate. Which alfo feemeth to be confirmed by di- 
vers Experiments hereafter mentioned, 

15. §. THE Colours of Flowers are various ; differing therein not 
only from the Leaf; but one from another. Yet all feem to depend 
upon the general Caw/és aforefaid. And therefore the Colours of Flowers, 
as well as of Leaves, to refult not folely from the Contents of the Plant, 
but from the concurrence likewife of the abient Aer. Hence it is, 
that as they gradually open,and are expofed to the Aer,they ftill either 
acquire, or change their Colour : no Flower having its proper Colour in 
the gud, (though it ke then perfectly formed) but only when it is 
expanded. So the Purple Flower of Stock-Fuly Flowers, while they 
are inthe Bud, are white, or pale. So Butchelors Buttons, Blew Bot- 
tle, Poppy, Red Daifies, and many others, though of divers Colours 
when blown, yet are all white in the Bud. And many Flowers do 
thus change their Colours thrice {ucceflively; asthe youngeft Buds of 
Ladys-Lookinglafs, Buglofs and the like, are all white, the larger Buds 
are purple or murrey, and the open Flowers, blew : according as they 
come ftill neerer, and are longer expofed, to the Aer. 

16. §. But if the Colour of the Flower dependeth on the ambient 
Aer 5 it may be asked: How it comes to pafs then, that this Colour is 
various, and not one, andthat one, a Greew? that isto fay that all 
Flowers are not Greew, as well as the Leaves ? In anfwer to this Three 
things are to be premifed. 
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17. §. Férft, What was faid before, is to be remembred, that here 
the Aer js not a folitary, but concurrent Caz/é. So that befides the © 
Efficacy of this, we are to confider that of the feveral parts of the Plant, 
by which the Contents both Aereal and Liquid are fupplied to the 
Flower. 

18. §. Secondly, Thatin the Lympheduils of a Plant, Sulphur is 
the predominant Principle,and much more abounding than in any other 
part of a Plant, asalfo hath been formerly fhewed. 

19. -§. Thirdly, That it appears,according to what we have obferved 
inthe Anatomy of the Flower, That the quantity of Lympheduds with 
refpect to the Aer-Veffls is greater in the Flower than in the Leaf; 

20. §, Itfemeth therefore, that the Aer-Veffels, and therefore the 
Aer, being predominant in the Leaf; Green, is therein alfo the predo- 
dominant Colour. 1 fay predominant, becaufe there are other Colours 
lye vailed under the Gree#, even in the Leafe, as will hereafter appear 
more manifeft. ; 

21. §. Onthecontrary, the Lywpheduéfs, and therefore the sul- 
phur, being more, and the Aer-Vefels and therefore the Aer, lefs, in 
the Flower than inthe Leaf’; the ambient Aer alone is not able to con- 
trole the Sulphur fo far, but that it generally carrys the greateft port 
in the Produéfion of the Colour. Yet in different degrees; For if 
the proportion betwixt the Lymaphadutts and the Aer-Vefféls be more 
equal, the Flower is either White or elfe Yeow, which latter Colour is 
the next of kin toa Greew. If the Sulphur be fomewhat predominant, 
the Flower will thew it felf Red at firft; but the ambient Aer hath fo 
much power upon it, as gradually toturn the Redinto a Blem. But 
if the Sulphur be much predominant, then the Acid of the ambient Aer 
will heighten it to a fixed Red. i 

22. §. Hence it is, that Yellows and Greens are lef3 alterable, upon 
the drying of Plants than other Colours /c. Becaufe the Aer being pre- 
dominant im their Production, they are the lef lyable to faffer from it 
afterwards. Whereas Reds and Purples, in the Produifion whereof 
Sulphur is predominant, are very changeable. Sothe Red Flowers of 
Lyfimachia, wpon drying, turn Purple, and the young purple Flowers of 
Slofs turn Blew. Solikewife the Purple of Bilberries, and the Crim{on 
of baked Damajcens, both turn Blew. For being gathered, and fo wan- 
ting a continued fupply of freth Suiphar, to bear up the Colour againft 
the force of the Aer; it {trikes it down at laft from Red to Purple or 
Blew. conclude therefore, that one Prixcépal Canfé of the Variety of 
Colours in the Flower, is the over proportion of the Lymphedué#s to 
the Aer-Vefels, and therefore the dominion of the ‘Sulphur over the 
Aer, therein. ; 

23. §. Ifit be objected, that the Aer doth not deepen, but highten 
the Colour of the Blood: 1 anfwer, Firff, That I am not now {peaking 
of Avimal, but of Vegetable Bodies 5 the fame Aer which hightens the Co- 
four of Blood one way, may deepen that of a Flower, another: nay and 
may highten that of fome Flowers too, fome other Way. 

24. §. And therefore, Secondly, it is to be confidered, That as 
there is not one only, but divers Salize Principles in the Aer; {0 are 
there alfo in the feveral Parts of one Plant 5 as in the Root,of one fort ; 
in the Leavs, of another ; inthe Flower, of another; and:fo in the 
other Parts, For fince the Figuration of the Parts of a Plant dependeth 

chiefly 
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chiefly upon the Swline Principles: and that the Flower hath a diffe- 
rent Figure from that of the Leaf: it follows, that there is fome Saline 
Principle in the one, which is not in the other, efpecially,all in {uch 
Flowers,whote Figures are cut out by a greater Variety and Complication 
of Lines. ~The Leaus therefore, though varioufly fhaped, yet agrecing 
fo far in one common Figure, as ufualy to be flat 5 it therefore feemeth 
plain, that there is a Salive Principlein them all, fo far ove, as to be the 
chief Caz/e of that common Figure: and in concurrence with the awbi- 
ent Aer, to be likewife the chief Cau/é of one common Colour; fe. a Greez. 

25. §. Whereas the Figure of the Flowers, and therefore their 
Saline Principle, being more various, and commonly diftiné from that 
of the Leaf; it will eafily concur with asa great Variety of Salts in 
the Aer, whether Acid, Alkaline, Nitrous, OUrinous, Armoniacal, or 
any other therein exiftent, to the Precipitation of the Sulphur into 
the like Variety of Colours. Thus far of the Colours of Plants as they 
appear in their Natural Eftate, 











CH A Panik 
Of the COLOURS of Plants by Infufion. 


2H E next general Izquiry, propofed to be made, was 
» this, After what manner the Colours of Plants thew 
i themfelves, upon their zxfufion into Liquors. The Li- 
+ quors L made ufe of for this purpofe, were three, /c. 
E Oy! of Olives, Water,and Spirit of Wine. The Water t 
Z ® ufed was from the Thames, becanfe I could not 

tot NG ~. procure any clear Raiz Water, and had not leafure 
at prefent to diftill any. But next to this, that yields as little Sa/t,as any. 

2. g. AsforOyl, itis known, that moft Plants either by Coéfox 
or long Infufion, will give it their Greez Colour. I have likewife tryed 
fome Yellows, and find they willdo indifferently well; as Saffron, 
which, by Jnfufion in Oyl, gives it a light golden Tiwdéure. 

3. §. Divers Aromatick Plants, as Mint, Majorane, &c. being 
dryed and infufed in Oy! give it a double Tizéure, both green and yel- 
low 5 one drop of the Oyl thewing greez; but a good quantity of it 
held up againf{t a candle looketh redifh or of a deep jeLow. 

4. §. But there is no Vegetable yet known which gives a true Red to 
Oyl, except Alkanet Root: with which, fome colouring cither common 
or other Oyl, vend it under the name of the Red Oyl of Scorpions, 

5. §. Thefe things confirm what we have faid concerning the Caz Difeourfe 
fes of Colours in the Leavs and Flowers of Plants, upon this twofold Ge agyture 
Confideration. Fars#, that Oylis the moft proper Menstrunm of Sul- op, Int. 
phur. Secondly, that Oyls havea greater congruity with Acids than 5 § mes 
with Alkalies 5 as’ have formerly ‘fhewed. Inft 5. 
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6. §. I fay therefore, that in Blews, Purples and efpecially Reds, 
the predominant Principles being Sulphur and Acid, the Oy! either ab- 
{tracts the Sulphur of it fel, or at leaft, unlocks it from the Acid Parts 
whereby both of them are beftowed feperately to their like parts in 
the Oyls upon which their difanion the Colvur vanifhes: that de- 
pending, not upon either of them alone, which of themfelves are Co- 
fourlefs, but upon both united together. 

7. §- Onthe contrary, a Greez Colour not depending on a pre- 
dominant Acid, but an Alkaly, or fome Saline Principle different from an 
Acid this will not fo edfiely be imbibed {eparately,into the Pores of the 
oy!, but only by mediation of their Sulphur. Sothat being both imbi- 
bed without any difanion, they ftill retein the fame greex Colour they 
had before in the Plant. 

8. §. Hence alfo it is, that red Rofés being dryed and infafed {ome 
time in Oyl of Avife Seeds, a more potent Menfiruum than Common Oy! 5 
they wholly lofe their.own Colour, and turn white; the Oyl remain- 
ing Limpid, as at the firft, That isthe Sulphur or that part of it on 
which cheifly the Red depended, is abforbed feparately by the Oy, and | 
fo the Colour vanithes. 

9: §. A SECOND Menftruum 1 made ufe of, was Water. And Firft, 
Alkanet Root, which immediately tin@ures Oy with a deeper Red, 
will not colour Water in the leaft, 

To. §. Next it isobfervable, That Water will take all the Colours 
of Plants in Infuffon except a Green. So that as no Plant will by In- 
fufion give a perfect Blew to ols fo their is none, that I know of, 
which, by Infuffor will give a perfedt Green to Water. 

: TI. §. But although the Green Leavs will not give their viffble 
Colour, by Infufion in Water 5 yet they will give moft other Colours, as 
well as the Flowers themfelves. So the Green Leavs Of Cinguefoyl, 
give a Tindfure no higher than to refemble Rhenifh wine; thole of 
Fyffop, Canary; of Strawberrey, Malaga; of Mint, Mufcadine, of 

Wood-Sorrel, Water and fome drops of Clarets of Blood-wort, Water 

and a dah of Claret 5 and thofe of Bawm make a Tiwfure near as red 

as ordinary Claret alone. All Aromatick hot Plants, give a yellow-red 

Tintfure, or colorens ex luteo rubrum. All Plants with a yellow Flower 

give either a pale citrine or sellowifh Tiniture sand the like. Yet all 

give not their Tixéwre in the fame {pace of times fome requiring a 

fortnight, others a week, others five, three or two days, and fome 

but one, or halfaday. From hence it appears, that the Colours of 
moft Flowers are begun in the Leaus only Gree» being therein the 
predominant Colour, aga veil {pred over them, conceils all the reft. 

But pafling on into the Flower, where the Aer-Veffels, as is aforelaid, 

under the dominion of the Lympheduéiss they thew themflves 

iftinly. 

12. §. A THIRD and the lat Menftrunm made ufe of, was spirit 
of Wine. And here itis to be remarqued; That as Oy/ rarely takes a 
Red, there being bat one known Inflance of it 5 nor Water, a Green: 
So neither Spirit of Wine, a Blew. 1 have tryed with feveral blew 
Flowers, as of Lark-heel, Violet, Mallows, Burrage, and others, where- 
of it will not take the leat Tindure. 

13. §. Again though no Blew Flowers, that I know of, will givea 
Blew Tindlure to Spirit of Wine: yet having been for fome days infufed 
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in the faid spirit, and the Sprit {till remaining in a mianner Limpid, 
and void of the leaft Ray of Blew; if you drop into it a little Spirit 
of Sulphur, it is fomewhat forprizing to fee, that it immediately {trikes 
it intoa full Red, as ifit had been Blew before: and fo, if you drop 
Spirit of Sal Armoniac or other Alkaly upon it, it prefently {trikes it 
Green. Which further confirms what have been before {aid of the Can- 
Jes of Vegetable Colours. 

14. §. Itis alfo obfervable, That the Green Leaves of Barm, which 
give a Mufcadine Red, with fome Rays of Claret, to Water, gives a pure 
and perfec Green to Spirit of Wine: and is the only Plant of all 
that I have yet tryed, which doth the like. 

15. g. It is likewife to be noted, That both Yellow and Red Flowers 
give a ftronger and fuller Tiéure to Water, than to Spirit of Wines 
as in the Tindures of Comflip, Poppys, Clove-July-Flowers and Rofes,, 
made both in Water and spirit of Wine, and compared together, is 
eafily feen. So that for TinGures made with Flowers,whether for Me- 
dicines,or other purpofes, Water,with refpecé tothe Colour, is the better 
Menfirum. fay for Tinéfures made with Flowers; for there are 
fome other Parts, efpecially Gums, as Gamboja, Myrrh and Alocs; 
which give their Izméfures full and clear, only. to spirit of Wire. Some 
of which are ufed by Leather-Gilders, and others, for the wafhing over 
of Silver, fo as to give it the Colour of Gold. Thus far of the Colours 
of Plants asthey appear upon Infusion. 
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Of the COLOURS of Plants produced by their Mixture 
with other Bodies. 


@2 HE laft general Enquiry propofed to be made, 
F was this, After what manner they would exhi- 
bite themfelves upon the Mixture of thofe Infite 
3 ions, or of any one of them with fome other 
Liquor. 
2. g. A ftrong Bxfufiow, or the Fuyce of the 

Leavs of Rofe-Tree, Rafpis, Strawberry, Cynques 
We foyle, Goosherry, Primrofe, Ferufalem Comflip, 
° “Bearfeare, Bearsfoot, Peony, Bistort, Lawrel, 
Goats-heard, droped upon Steel, make a Parple Tinéfure. But that of 
Vine Leaves {carce maketh any Ti#Gure at all. So that there is fome- 
thing elfe befides Sowerefs concurring to the Purple upon Steel. 

3. §. Saccharum Saturni droped on a Tingure of Red. Rofes, turn- 
eth it to a faint pale Green. 

4. §. Salt of Tartar droped upon the fame Tinfure, turneth it to 
a deeper Green. 
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5. §. Spirit of Harts Horn droped upona Tindure of the Flower 
of Lark-heel and Borage turn them to a verdegree/é Green. 

6. §. Spirit of Harts Horn droped on moft green Leavs doth not 
change themat all. The like Effects have Aq. Calcis, and spirit of 
S. Armoniac. 

7. §. Thefe Experiments {eemto confirm, That it is fome Alkaline 
or other like Salt in the Aer, which is predominant in the produétion 
of Greenin the Leavs of Plants. 

8. §. Salt of Tartar droped on the white Flowers of Daifj, chang- 
eth them into a fight Gree. Which as it further confirms the aforefaid 
Pofition 5 fo likewife argues, That Whiteneft in Flowers, is not always 
from the defect of Tindure: but that there may be White, as well as 
Yellow, Green, Red or Blew Tindures. ; 

9. §. Spirit of Sulphur droped on the green Leavs of Adonis Flower, 
Everlasting Peafe, and Holy Oak, turns them all Yellow. 

To. §. Spirit of Sulphur on a Tincture of Saffron changeth it not. 

11. §. Spirit of Sulphur on the Yelow Flower of Crowfoot alters 
them not, Neither are they changed by the Affifion of Alkalies. 

12. §. So that it feemeth, that in all YeVows, the Sulphureous Acid 
and Alkaline Parts are all more equal. i 

13. §. Spirit of sulphur on a Tinéture of Violets turns it from Blew 
toa true Lacke, or midle Crimfon, 

14. §. Spirit of Sulphur upon a Tinéure of Clove-Fuly-Flowers makes 
a bright blood Red. Into the like Colour, it hightens a Tindure of Red 
Rofes. 

a §. Sothat as Alkalys, or other Avalogous Salts, are predomi- 
nant in Greens, fo Acids in Reds, efpecially in the brighter Reds, in 
the Leavs and Flowers of Plants. Hence it is, that Spirit of Nitre 
droped upon the Blew Flower of Ladies Looking-Gla/i, Larkspur, Bo- 
rage, turns them all Red, fe. into the Red of Common Lychnis. But 
(which is particularly to be noted) being droped on the faid Red 
Flowers of Lychnis, alters them little or nothing : becaufé, that very 
Colour is therein produced by a copious admixture of the like Prix- 
ciple. 

ae §. The Summ therefore of what hath now been faid, of the 
Caufes of Vegetable Colours, isthis: That while their Sulphur and Saline 
Principles, only fwim together, and are not as yet united into one Pre- 
cipitate, no Colour refults from them, but the Contents are rather 
Limpid as ufvally in the Root, and many other Parenchyusous 
Parts. 

17. §. When they are united, and the Alkaline are predominant, 
they produce a Green, 

18. §. When the Sulphur and the Alkaline are more equal, they 
produce a Tauzy. 

19. §. When the Sulphur, Acid and Alkaline, there a Yellow. 

20. §. When the sulphur predominant, and the Acid and Alkaline 
equal, there a Blew. 

21. §. Whenthe Sulphur and Acid are predominant to the Alkaline, 
then a Purple. 

22. §. When the Sulphur predominant to the Alkaline and the Acid 
tothem both, a Scarlet, 
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23. §. Laftly, When the Acid predominant to the Alkaline, and thé 
Sulphur to them both, a Blood-Red: which is the higheft and moft 
Sulphurions Colour in Nature, 

24. §. Fromthe Premifés, divers Rules do alfo refult for the ma- 
king of Tindfures, either for Adedicives, or for any other purpofer: 

25. g. I fhall only add one or two Notes. As firft, that of all 
Colours, Yellows are the moft fixed and unfading. As for inftance, if 
you drop either a Solution of Tartar, or of Spirit of Sulphur upon a 
Tinéure of the Yellow Flowers of Crowfoot, of Adonis, or of Saffron, 
neither of them will alter their Colovwr. Which fhewes the ftrength 
of moft Yeows, to refift all manner of impreffions from the Aer. 

26. §. Again, that the ufe of Salts, is not only to highten or 
deepen Colours, but alfo to fix and make them permanent. As for In- 
ftance, The Tinéfure of Clove-Fuly-Flowers, made either with Water 
or Spirit of Wine being expofed to the Aer; will often turn into a 
Blackifh Purple. But the addition of a few drops of Spirit of sulphur, 
doth not only bighten the Colour, but renders it ftable and permanent. 

27. §. Likewife, of Salts themfelves there is choice to be made. 
For there are fome, which although they fix the Colour, yet, will a 
little give, as we fay, and not hold throughly dry; as molt Lix7vzal 
Salts, and Stillations Acids. But there are fome Salts, which will 
not give intheleaft, as Alum, that in Lime-Water and fome others 5 
which latter, is fo far from being moyftened, that it is rather petrified 
by the Aer, For which reafonI take it to be one of the beft Liquors 
for a ftable and permanent Gree, and fome other Colours. 

28. §. Amongft all Water-Colours, the rareft, and moft difficult 
to make clear bright and permanent, isa Blew. There are many Flow- 
ers of anexcellent Blew, as thofe of Buglo/s, Lark-heeland others 5 but 
they eafily fade. And there are very few Flowers that will ftrike in- 
to a Blew by any Liquor; being almoft all changeable into Green; 
Purple or Red. Yet fome few there are, in which this Colour may be 
produced. As for inftance, the Flower of Lathyrws or Parfeverlafting 5 
which upon the affufion of Spirit of Harts-Horn is changed from a 
Peach, to as pure a Blew, as the belt Ultramarine : that which hitherto 
is, 1 think, wanting in Water Colours. Spirit of Harts Horn was the 
Liquor Tufed; but I queftion not, but that other Alkalies, and par- 
ticularly Lime-Water, will have the like Effect, and fo render it the 
more ftable, 

29. §. From what hath been faid, we may likewife be confirmed 
in the ufe of the already known Rwles, and directed unto others yet 
unknown, in order to the variation of the Colours of Flowers in their 
Growth. The effecting of this, by putting the Colour defired in the 
Flower, into the Body or Root of the Plant, is vainly talked of by 
fome: being fucha piece of cunning, as for the obteining a painted 
face, toeat good ftore of white and Red Lead, 

30. g. The beft known Rules are thefe Two; Firft, that the 
Seed be ufed above any other part, if the variation of the Colour be in- 
tended. One reafon whereof is, becaufe that part being but very fmall, 
the Tizdures of the Soyl will have the greater over proportion to thofe 
of the seed. Befides, the tender and Virgin Seed, being committed to 
the Soyl, will more eafily take any peculiar Tizéfare from it, then ae 
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other Part, which is not fo fufceptive, and hath been tin@ur’d already. 
All the ftrange varieties in Carzations, Tulips, and other Flowers are 
made this way. 

31. g. The other Rule is, To change the Soyl, or frequently to 
tranfplant from one Bed to another. By which means, the Plamt, is as 
it were, /uperimpregnated with feveral Tinéfures, which are prolifick 
of feveral Colours; which way is taken for Roots and Stips. 

32. §. The confideration whereof, and of the foregoing Experi- 
ments, may dire€t us not only in changing the Bed, but alfo in com- 
pounding the Soy, as by mixing fuch and fuch Sx/ts, or Bodies impreg- 
nated with fuch Salts, I fay by mixing thefe Bodies in fuch a propor- 
tion, with the say/, as although they have no Colour in themfelves, yet 
may be effe€tual to produce a great variety of Colours in the Plants they 
nourifh 5 fupplying the Plats with fuch Tinéfures, as thall concur 
with the der, to {trike or precipitate their Sulphur into fo many feve- 
ral Colours, after the manner above explicated: and fo to bring even 
Natures Art of Painting, ina great part, into our own power. 
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Of the feveral Sorts of SIMPLE and COMPOUN- 
DED Tatts; and thee DEGREES of both. 


= ing Tats. Since then, I have made other Oberva- g- 
4 tions upon the fame Subject: and thefe have pro- 9 


© ing an account, Firlt, of the Diverfities; and then, 
: of the Caufés of Ta/ts, chiefly in Plants. 





it is prepofterous to difcourfe of the Caujes of Tafts, before we have 
taken an account of their Diverfities 5 Whereof therefore I fhall in the 
firft place, exhibit the following Scheme. ; 
3+ $. 
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duced further Thoughts. 1 will fumm up all in give- Se 
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3. §. TASTS may bediftinguithed by thefe Three general ways. 
Firft, with refpect to the Senfation it {lf Secondly, with refpec& ‘to 
its Duration and Terms. Thirdly, with refpect to its Subject. 

4. §. The Sexfation it felf is differenced two ways, by its Species, 
and by its Degrees. With refpe& to the Species, Tajfs are Simple, or 
Compounded. By Simple Tafts, 1 mean not fuch, as are never found in 
conjunction with other Ta/és: but the Simple or Single Modes of Tus, 
although they are mixed with divers others in the fame Body. As for 
example, the Ta/fe of a Pepin, is Acidulcis ; of Rhubarb, Amaraftrin- 
gens; and therefore Compounded in both, Yet in the Peppiz, the A- 
cid is one Simple Tafte, and the Sweet another 5 and foin Rbubarb, the 
Bitter is one Simple Tafte, and the Aftringent is another. 

5. §. Two faults have here been committed ; the defective Exu- 
meration of Simple Tafts 5 and reckoning them indiftinély among fome 
others which are Compounded. 

6. § SEMPLE Tajfts, ( of which, properly fo called, there 
are commonly reckoned but Six or Seven Sorts, ) are, at leaft Sixteen. 
Fifi, Bitter, as in Wormwood : to which,the contrary is Sweet,as in Sugar. 
Thirdly, Sower, as in Vinegar « to which, the contrary is Salt. Fifthly, 
Hot, as in Cloves: whereto, the contrary is Cold. For we may as 
properly fay, a Cold Tafte, as a Hot Tafte: there being fome Bodies, 
which do manifeftly imprefs the Sea/e of Cold upon the Tongue, though 
not by Touch. So doth Sal Prunella, although the Liquor wherein it 
is diflolved, be firft warmed. 

7. §. Seventhly, Aromatick, For it doth not more properly agree 
to an Odour, than a Taffe, to be Aromatick, And that an Aromatic 
Lafte, is dinftiné from an Hot, is clear ; In that, there are many Bo- 
dies of a Hot Tafte,fome meanly and others vehemently Hot ; which yet 
are not in the leaft Aromatick: as amongft others,is apparent in Exphor- 
binm. So that although an Aromatick Tafte be often conjoyned with 
Heat 5 yet it isnot that Heat it felf, but another dinftin& Sen/é. 

8. §. Eighthly, Naufeows or Malignant, contrary to the former. 
Such as is perceived, together with the Aftringent and Bitter, in Rhu- 
barb or with the Bitter, and Sweet, in Aloes. It may be called Malig- 
nant, becaufe diftaftful although mixed in a low degree with other 
Tafts : whereas other Ta/ts will render one another grateful. 

g. §. Again, Tafis may properly be faid, to be Soft or Hard. A 
Soft Tafte, is either Vapid, asin Watery Bodies, Whites of Eggs, Starch, 
Fine Boles, &c. Or Onéfuous, asin Oyls, Fat, &c. 

to. §. A Hard Tafte is Fourfold, fe. Penetrant, Stupifacient , 
Aftringent, Pungent. Contrary toa Vapid, are Penctrant and Stupi- 
facient. 

" 11. § Penetrant, isa kind of Taffe, which worketh it felf into the 
Tongue (as fome Infeéfs into the Skiz)) without any Pungency; as in 
the Root and Leavs of Wild Cucumer. 

12. §. Stupifacient, as in the Root of Black Hellebore. Which be- 
ing chew’d, and for fometime reteined upon the Tongues after a few 
minutes, it feemeth to be benum’d and affeted with a kind of Paraly- 
tick Stupor 5 or as when it hath been a little burnt with eating or fup- 
ping of any thing too hot. 

13. §. Contrary to an Onctuous Tafte, are Affringent, and Puz- 
gent 5 asin Galls, and Spirit of Sal Aromanick. j 
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14. §. Again, Iasfs are either Covtinual, as moft commonly: or 
Intermittent 5 as that of Dracontiuns, efpecially in the Root. For after 
it feems to be loft and extinguifhed 5 it will then again ( chiefly upon 
tha aa of the Longue and Goomes ) be plainly heightened and re- 
viv'd. 

15. §. Laflly, Tafts are either Still, as ufually 5 or may be called 
Tremulows, as the Heat produced by Pyrethrum. Diftinéé from that 
of Cloves, Ginger, and many other Hot Bodies, inthat there the Heat 
is 2/5 but here in Pyrethrum, “tis joyned with a kind of Vibration < 
as when a Flame is brandifhed with a Lamp-Furnace. Thus far of the 
Sorts of simple Tafts. 

16. § COMPOUNDED Toafls are very numerous 5 being 
made by the various ConjunGéon of Simple Tafts, as Words are of Let- 
ters. Sometimes oftwo, as in Saccharum Saturni, of Aftringent and 
Sweet. Sometimes three, as in Alves, Malignant, sitter and Sweet; in 
Rhubarb, Malignant, Aftringent and Bitter. Sometimes four, as in 
Agarick , Malignant, Aftringent, Bitter and Sweet, And in fome Bo- 
dies, five or fix Species may be joyned together. 

17. §. For themore accurate Obfervation whereof, there are thefe 
eafie Rules. ‘That not too many be tafted at one time: lea{t the Tongue 
being furcharged, become lefs critical. That the mouth be wathed 
with warm water betwixt every tafting. And that thofe things be 
- firft tafted which produce a lefs durable Taffe; that fo one may be 
throughly extinguifhed, before another be try'd. 

18. §. Ofthe numerous Conjunéions of Tafls, which may thus be 
obferved, there are only Six to which the penury of Lavguage hath al- 
lowed (if I may call them) Proper Names, tc. Acerbus, Aufterus, Acris, 
Muriaricus, Lixivas & Nitrofus. Moft of which are commonly taken 
in to make up the number of Simple Taffs. But very improperly; be- 
ing all of them Compounded and Decompounded Tafts: to which Cla/s 
they ought therefore to be refer'd. For 

19. §. Auftere, is Affringent and Bitter; asin the green and foft 
Stones of Grapes. 

20. ¢. Acerb, properly fo called, is Astringent and Acids as in 
the Fuyce of unripe Grapes. 

.21. §. Acris, is alfa Compounded. For firft, fimply Hof, it is nots 
becaufe there are many Hot Bodies, which are not Acria asthe Roots 
of Zedcary, Yarrow, Contrayerva. Nor Secondly, is it fimply Pungeat, 
becaufe there are alfo Bodies,which are Nox-acria pungentia ; of which 
kind is the Root of Arum. Wherefore Acritude, is Pungency joyned 
with Heat. 

22. §. Muriatich, is Saltnefs joyned with fome Pungency, as in 
common Saif, 

23. §. Lixivial, is Saltnefs joyned with Pungency and Heat, 

24. §. Nitrous, is Saltne/s joyned with Pungency and Cold. 

25. §. | Befides thefe Six, or perhaps one or two more, there are, 
as is faid, a great number of Conjuitions, for which we have no Pro- 
per Names. For admit that there were but Tez spectes of Simple Tufts, 
fe. thefe Tews Amarus, Dulcis, Acidus, Salfus, Calidus, Frigidus, Aro- 
maticus, Malignus, Aftringens, Pungens. And of thefe Ten, but Two, 
-orat moft, but Three to be compounded together in any one Body. 
Ifonly Two, they produce 45 ipa Tufts, For the Firf, iat: 
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be compounded with all the 9 following; the Second, with all the 8 
following 5 and fo, the reft: which together make 45. But if the 
fame Tex be compounded by Threes together 5 they produce no le(s 
than 120 Variations: asby the Table made of them all doth plainly 
appear. 

cons §. Some few of the ConjunGions therein fet down, may not 
be found actually exiftent in Nature. The abatement of which, will 
be much more than compenfated two ways. Firf?,by the other six 
Species of Simple Tafts, which are alfo fometimes compounded; And by 
other more complex Conjunéions, as of many Quadruples, and per- 
haps {ome Quintuple or Sextuple ones. ‘Thus far of the Simple Species, 
and Conjunttions of Tafts. 

27. §. THE DEGREES of Tafts are alfo numerous; and 
each Species, in every Conjunition, capable of Variation herein. For 
the more accurate obferving whereof, it will be beft, To take thofe 
Bodies, whofe Tafts are, as near as may be, the fame in Specie: and 
that thofe be firft tafted, which are lefs {trong 5 whereby the true De- 
gree will be more precifely taken. 

28. §. The Lufés of Bodies will thus appear to be varied, in moft 
Species unto Five Degrees and in {ome of them, unto Tex. So the 
Root of Turmerich, is bitter in the Firft Degrees of Gentian, in the 
Tenth. The Root of Carduus Benedius, is Hot in the Firft Degree 5 
the Green Pods or Seed-Cafes of Clematis peregrina, in the Texth. So 
that, allowing fome to vary under Five; yet by a moderate eftimate, 
we may reckon every Species, one with another, to be varied by at 
leaft Five Degrees, Which being added to the feveral Species of Tafts, 
in all the Treble Conjunttions of the aforefaid Table, come to 1800 {en- 
fible and defineable Variations of Taft. And thefe are the Diverfities 
of Tafte, with refpett to the Sen/ation it felf. 





CHAP. IT. 


Of th DURATION and feveral TERMES 
of Tatts, 


=y HE next general way of dinguifhing Tajs, is by 
their Duration, and their Terms, or their Motion 
of Intenfion and Reviffion from one Degree to 
another. For there are many Ts#s, which have 
their Motions analogousto thofe of Diféafés ; and 
) by thofe may be diftinguifhed in the {ame manner. 
For as of Difeafés, fo of Tasts, there are Four 
Times, as Phyficians call them, or Terms of Mo- 
tions {c. Principium, Augmentum, Status, &» Declinatio. 

2. §. For the diftin@ obferving of which, thofe Bodies which are 
hard, and fo their taftable parts lefs eafily extractable by the Tongue, 
fhould be reduced to a fine Powder : otherwife, the true meafure of the 


Princi- 
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Principinm will be loft. And for the precife meafuring of all the Four 
Termes, it fhould be done by a Minute-Watch or a Minute-Giafs. For 
fo it will appear, that the Variations of each, are divers and re- 
marquable. 

3. §. To inftance firft in thofe of the Prixcipium. Which I call; 
That {pace of time, betwixt the firlt Cowtaé# of the Body to be tafted; 
and the firft manifeft Perception of the Ta/fe. For Example, thofe 
Bodies which are Acid, or Bitter, as Vinegar or Worrmood, are pfe- 
fently perceiv'd, guatenus Acid or Bitter, upon the firft Conta#s or 
have Principium breviffimum. Thofe Bodies which are Acria, have 
their Privcipium fomewhat longer. So the Seed-Cafes of Clematis 
peregrina, although they havea vehement Acritude, even inthe Tenth 
Degrees yet is not that Avritude fo foon tated, as the Bitterne/s 
of Rofés., which is but in the fecond. But the Principium of Hot 
Tafls, is generally longer than that of any other. So the Bitterne/3 
of the Root of Black-Helebore, which exceedeth not the fecond De- 
gree, is ‘yet prefently tafted: but the Heat proceeding from the fame 
Root, and which afcendeth to the third Degree, is not perceived at all; 
till after two full Atimutes. And fo the Bitterne/s of Exula, which ex- 
ceedeth not the 4t Degree, yet is fooner tafted than its Heat, which 
afcendeth to the 8th. 

4. §. Next, inthofe of the Augment. Which I call, That fpace, 
betwixt the firft Perception of the Ta/fe, till it be come to the heighth. 
Sothe Heat of Galangale, is not only prefently perceived, but arifeth to 
the heighth within half a Minute. But the Heat of the Root of Exula; 
comes not to the heighth till after a whole Minute. And the Heat of 
Black: Hellebore, not till after four full Mizutes from the firlt Contadf. 

5. §. The Statvs, or {pace wherein the Jaffe continues in its heighth, 
is alfo divers. Sothe Heat of the Seed-Cafe of Helleborafter, comes to 
its heighth, and begins to decline within half a Mizute; that of the "e 
Root of Garden-Scurvygrafs, not till after a Aznute 3 and that of the 
Root of Afarum, not tillafter two full Minutes. 

6. g. And Laffly, the Declination, or the {pace betwixt the firft 
Remiffion of the Tate, and its total Extinéfon. For inftance, The Leads 
of Millefolium, are Bitter in the 4" Degree, and Hot only in the 1 
yet the Heat continues forfometime, and the Bitter prefently vanithes. 
Calamus Aromaticus, is Bitter in the 4% Degree, Hot inthe 1% and A- 
romatick in the 34: yet the Bitter quickly vanifhes, the Heat conti- 
nuestwo Minutes, andthe Aromatich feven or eight. The Heat of 
the Root of Coxtrayerra, is extended, almoft to two Minutes; the 
Pungency of Falep, almoft to fix 5 the Heat of Garden Scuraygrafs, to 
feven or eight. And even the Bittere/s of Wild Cucumer,; to near a 
quarter of an hour. But the Heat of Exphorbinm dureth much longer; 
as aifo that of Black Hellebore. fe. above half an hour. 

7. §. Sothat the Augmentum, is feldom extended beyond Four or 
Six Miantes, from the firlt Conta : but the Declination, fometimes to 
Thirty, Fourty, or more. Thus far of the Terms of Taji; or the man- 
ner of their Intenfton and Remiffion. 
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CHASE. ETT. 
Of the SUBFECT or SEAT of Tatts. 


pa YA HE Third and Laff way of diftinguifhing Tufts, is 


G by their Subjeéf, or the Part or Parts where they 

\'e- are either wholly or chiefly perceived. And f, 
ID Tafts are either Fixed, or Movable. 

. Ne) a. §. A Fixed Taif, is that which keepeth 

po ) within the compaf$ of fome one Part, all the time 

BOG of its Durations as upon the Tip, or the Root of 

the Tongue, or other Part. 

3. §. A Movable Tafte, is either Diffufive or Tranfitive. 

4. §. A Diffifive Tafte, 1 call that, which by degree? {preads 
abroad into divers Parts, and yet in the mean time, adheres to that 
Part in which it is firft perceived. So the Bitterve/s in the dryed Roots 
of Black Hellebore, is firft felton the Tip of the Tongue; from whence 
it {preads it {elf to the midle of the fame. And the Bitterne(s of the 
Leavs of Wild Cucumer, {preads from the Tip, tothe Root of the 
Tongue. 

5. §. A Tranfitive Taffe, is that, which after fometime, wholly 
quitting the Part wherein it is firft perceived, is thence transfered into 
fome other Part : as the Bitterne/s of Gentian, imediately from the Tip, 
to the midle of the Tongue. And moft of the Diffufve, are alfo Tran- 
fitive. 

6, §. The feveral Parts which thefe ways become, and with fome 
latitude may be called, the Seats of Ta/ts, are, the Lips, Tongue, Pa- 
jate, Throat and Gulet. 

7. §. Uponthe Lips, the Root of white Hellebore, as alfo of Py- 
rethrum, being chewed, make a fenfible Impreffion ; which continues 
(like the fame of a Coal betwixt in and out) for 9 or 10 Minutes. 
But the Heat in other Parts much longer. 

8. §. Upon the Tongue, Tufts are perceived in Three places, as 
hath been intimated, On the Lip or Cone of the Tomgues as moft com- 
monly. Onor near the Bafis of the Toxgues where the Taffe of the 
Leavs of Wild Cucumer chiefly fixeth it fel, Or on the Vertex or midle 
of the Tongue; in which place it is obfervable, that the Taft of Gen- 
tian, Colocynthis, and divers other Bodies, is then confiderably ftrong, 
when not at all perceived at the Tip of the Tongve or in any other Part. 

9. §. Upon the Palate or Roofe of the Month, the Root, as I take 
it, of Deadly Night(bade maketh its chief Impreffion; and there con- 
tinues about four Mizutes in fome degree. 

to. §, The Throat, or the Uvala, Larinx and other adjacent Parts 
ate oftentimes the Seat of Taffe. Forthere are many Bodies, which 
although they have fearce any TaSfe upon the Toxgne, or any other of 
the aforefaid Parts, yet make a {trong Impreffion on the Throat: as the 
Leavs of little Duify, little Celandine, and of Pimpinel ; as alfo the 
Roots of Jalap, Mercury, Afparagus and others. Which being chewed 
makelittle or no Impreffion on the Tongue, but their Fuyce being {wal- 
% lowed, 
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lowed, caufeth a kind of pricking in the Throat 5 as when one is pro- 
voked bya tharp Rheum. 

tr. §, And that this Taffe or Senfe, is truly diftin® from either 
the Heat, Pungency, or Acritude upon the Tongue, it is hence further 
manifeft 5 In that Pyrethrum, which is very Hot, and Cortex Winteranus 
which is very Pungent upon the Tongue 5 yet their Fuyce being {wal- 
lowed, caufeth no Heat, Pungency or Exafperation in the Throat. 

12. §. Lafily, if we will take the word ( Ta) in a larger fenfe, 
the Ocfophagus it {elf may be faid to be fometimes the subjeff thereof 5 
as of the Heat produced by the Root of Common Wormwood. For of 
this Heat it is remarquable, that being firft perceived on the Tip of the 
Tongue, it thence maketh its tranfit to the Root of the Toxgue, and fo 
into the Throat, and by degrees defcends into the very Gulet 5 where 
it feemeth to warm the Stomach; and fo continues, in fome degree, 
almoft § ofan hour. And the Travjition and Defcent of this Heat is 
made, although none of the Fuyce be fwallowed, Andinthis maner 
Tasts are diftinguifhed with refpect to their Subjec#. 

13. §. So that the general Diverfities of Tafts are thefe. With 
refpect to their Species, they are Simplices vel Compofiti; To their De- 
gree, Remiffi vel Intenfis Yo their Duration, Breves vel Diuturni 5 
To the Terms of their Motion, Celeres vel Tardi ; and Jaftly, To their 
Subjed, Fixi, Diffufivi & Tranfitivi. 

14. 9. I HAVE thus endeavourd to draw up a Scheme or Inventory 
of the feveral forts of Taffs. In which, fomemay think, that I have 
over done: and that as Galez hath been cenfured for being too curi- 
ons in the Diftinétions of Pulfes; fo have I been, in thefe of Ta/ts. 
Not to enquire now, how far the Differences of the Pulfe may be ex- 
tended, or be fit to be taken notice of ; I {hall only fay, That we have 
not fo much reafon to cenfure him, if he hath given us fome few which 
are coincident; as we have to thank him, for obferving fo many which 
are really difting. 

15. §. By the Scheme of Taits here reprefented, we may be able, 
fo to enumerate the Adodes of any Taff, as to make a Scientifich Defini- 
tion of it. Which is pleafant Ivstruéfion to any inquifitive mind; thefe 
things being all matter of fenfe and demonftration ; wherein lyeth, 
though not always the moft plaufible, yet the moft fatisfying Philo/o- 
phys and where men, after they are grown weary with turning round, 
are oftentimes contented to reft. 

16. §. But the ufefulnef of this Sche will further appear, in two 
refpedts 5 /c.In conducting us to a cleerer and more particular Explication 
of the Caufés of Tafts: and the Inveftigation of the Virtues of thofe , 
Bodies in whichthey refide. Whereof in the following Chapters. 
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CHAP. Iv, 
Of the CAUSES of Tatts, 


Se O fpeak of the Canfes of Taffs, before we have 
F well enumerated and diftinguifhed them; is to 
provide Furniture for a Hou/é,before the Roowes 
have been counted and meafured out. But the 
ye) Varieties of Tafts having been firft laid down ; 
22 it will induce us to believe, and inveftigate as 
(OME great a variety in their Cau/és, 
Me 2. §. Now the Canjes of Fafts, particular- 
aS ‘lyrof the Tafts of Plants, whereof we chiefly 
fpeak,are.in general,thefe Four or Five, /c. The Bed out of which they 
grow 3 The Aer in which they ftand; The Parts of which they confift ; 
The feveral Fermentatjons under which their Fugees pafS 3 And the Or- 
&gazs by which their Taffable Parts are perceiv'd: as will appear upon 
In ftance. 

A §. But the immediate Cau/es, befides the Organs of Taffe, are 
the Principles of Plants. As many of which, as come under the notice 
of Sexfe, we have already fuppofed to be thefe Seven, Alkaline, Acid, 
Aer, Water, Oyl, Spirit and Earth. The Particles both of Alkaline and 
Acid Salts, are all angular and poynted. Thofe of Aer, properly and 
ftrittly fo called are Elaftick or Springy; and therefore alfo Crooked ; as 
I have likewife formerly conjectured. AndI find the Learned Borelli, 
in a Book of hisfince then publifhed,to be of the fame Opinion. Thofe 
of all Flizd Bodies, qua Fluid, and therefore of Water, Ol and Spirit, 
I conceive to be Globular, but hollow, and with holes in their Sides, 
Thole of Water, to be larger Globes, with more holes; thofe of Oyl, to 
be leffer, with fewer holes ; and thofe of Spzrit the leaft. Laftly, that 
the particles of Earth are alfo Round; yet angular; and nearer to a 
olid. 

. 4. §. Thefe Principles affe@ the Organs of Senfe, according to the 
variety of their Figures, and of their Mixture. So thole which are 
fharp or poynted; and thofe which are fhringy 5 are fitted to pro- 
duce any ftronger Ta/fe : and thofe which are round, are apt, of their 
own Nature, to produce.a weaker or fofier one. And fo by the diver- 
fitics of their Mixture; not only with refpe& to their Proportion, 
but alfo the very Mode of their Conjunifion. Hence it is, that many 
Bodies which abound with salt, as Avbar with an Acid, and the Bones 
of Land-Animals with an Alkaline, have notwithftanding but a weal: 
Taft; the Saline Parts being in the former drowned in the Oy/, and in 
the latter alfo buried in the Earth. - 

§. §. The fame is further confirmed by an Experiment mentioned 
in g former Difcourfe; fe. the Tranfimtation of Oyl of Anife-Seeds, 
with the help of Oj! of Vetriol, into a Rofiz, For both thofe Liquors, 
though fo ftrongly tafted, apart; yet the Rofiz made of them, being 
well wafhed, hath a very mild Tuffe, and without any {match of that 
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in either of the Liquors. Whence it follows, that the very Mode of 
Mixture is fafficient, not only for the variation of the Degrees in any 
one Species of Taft 5 but alfo for the deftroying of one Species, and the 
introducing of another. ; 

6. §. THESE things being premifed,I conceive, That as an Unéinois 
Taft dependeth upon Oy!; fo a Vapid either on Water, or Earth: or 
upon fuch an intimate Mixture of other Principles, as renders them ins 
difloluble by the Saliva, and fo, ina manner, untaftable. 

7. § That a Pungent, is made either by an Alkaly or an Acid 
fharpned or whetted 5 that is, cleared from the foyl of other Princi- 
ples asin the Spirit of Sal Aromoniac or of Sulphur. And fo in thofe 
Plants which have a Pungent Taft; whole Fuyces or Lindures, although 
they confift of divers Priwciples, yet all fo loofely mixed, that being 
diffolved by the Saliva, the Saline are hereupon left naked. Where. 
fore biting Plants, qua biting, are Nitrous Plants, So that the Fuyce 
of fuch Plants, is a kind of Spirit of Nitre, made by the feveral Purts 
ofthe Plant. Hence Arum grows beft under an Hedg 3; where the 
Ground, not being expofed to the Su, but the Aer only, like thofe 
Roows in Houfes,which are covered, isimpregnated with a greater quan- 
tity of Nitrous salt. And thofe Roots which are Biting, have but few 
or but fmall Aer-Veffels; whereby fewer parts of the zitroaereal Sap are 
carryed off into the Trawk. For the fame Cane, it is no wonder, 
that many Aquaticks are Biting 5 Water being, though it felf cold, yet 
the Menftrunm by which all salts are imbibed moft eafily, and in laxer 
{tate of Commicxture with other Principles. 

8. ¢. Penetrant (fomething flower than Purgent ) is made by any 
Salt that is alfo foiled or guarded with Earth, Sower, by an Acid only 
foyled with Earth. Salt, by an Acid guarded.by an Alkaly, and foyled 
with Earth. Cold, by an Acid drowned in Water, and foyled with 
Earth, 

. §. Inall thefe, the salts are predominant; In Heat the Ojl o¢ 
Sulphur. The particles whereof being Spherick and bored with holes $ 
thofe of salt {tick in them, as the Spokes do in the Hub of a Wheel, or 
as the Quills in the Skiz of a Porcupine. Whereby, as in Common Fire 
the Sparks of Sulphur being agitated and whirled about by the Aers 
with the help of the salts, which ftick in them, tear in pieces all kinds 
of Bodies : {o here, being agitated by the Circulation of the Blood, they 
make a kind of hurry or combuftion 5 and fo, according to the degree 
and ftrength of their Motion, tear in pieces fewer or more of the Fz 
bers of the Tongue 5 and ina greater quantity, would raife a Blifter 
upon it; the common Effect of Fire, or any {trong Epi/pastickh. So that 
a Hot Taft, is produced by Swlphur toothed or armed with Suits. 
Wherefore all Stil/atitiovs Oyls are Hot; being {trongly impregnated 
or armed with the Efential Salts of the Plants from whence they are 
diftilled. And as thofe Plants which are very Parenchymous, from the 
predominancy of their Volatile Acid, are biting: Sothofe which are 
Lignows, that is, have a good quantity of Lymphedudts, fromthe do- 
miou of their Szlphur are commonly Hot. For the fame reafon 
it is, that many both Biting and Hot Plants, as the Roots of Dragox, 
Garden-Radifh, Onion, Iris, Rape-Crowfoot, &c. being corked up in'a 
bottle with Water, and fet in a Cellar or other cool place; they do all 


of them turn Sower in a few days: The fame Fermentation, at once 
fullying 
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fullying the Salts ofthe one, and difarming the sulphurs of the other, 
But fome, wherein the Su/phureous parts are more copious, will hardly 
ever become Sewer. Hence alfo, fome Plants, whofe Roots are neither 
Hot, nor of any ftrong Late, as thofe of Wild Anemone ; yet their 
Leaves and Flowers are plainly Canftickh : So that it feems, that as their 
Fuyces rife up into the Trunk or Stalk,and are therein further fermented, 
the Sulphurews Parts thereof, are at the fame time relaxed from the 
other Principles, and acuated with an Aereal Salt, 

10. §. A Stupifacient Taft (asthe Impreffion which fome Hot Plants 
make upon the Tongue may becalled }) is in fome fort, analogous to the 
mortifying of any part of the Body by the application of a Caufticks 
For as there the mortification fucceeds the burning pain, fo here, the 
Stupifaction, neither comes before, nor with the Heat, but follows it. 

It. §. Sweetnefs is produced, fometimes by an Alkaly 3 {moothed 
either by a Sulphur, asin Lime-Water 3 or by both a Spirit and a Sul- 
phur, asin the Stilatitions Oyls of Animals, But moft commonly, by 
a fmoothed Acids asin Malt, Sugar, Hony. Hence a Sweet Tafte, is 
generally founded in a Sower 3 So Sower Apples, by mellowing, and 
harfh Pears, by baking become fweet; the spirit and sulphur being 
hereby at once feparated from the other Prizciples and brought to a 
nearer union with the Acid, So the Sower Leaves of Wood-Sorrel, be- 
ing dry‘d, become fweet: and thofe of a fower Codlin, while they 
hang on the Tree, and even of a Crab-Tree, are neither Aifringent, nor 
fower, but fenfibly fweet, Andfo commonly, wherever the faid Prin- 
ciples area little exalted by a foft Fermentation; as in the Fryce of the 
Stalkof Maze or Indian Wheat, which isa {weet as Sugars and in the 
green Stalks of all forts of Corz and Grafs, in feveral degrees. So like- 
wife Tulips and fome other Roots, being taken up, in open weather, 
fometime before they /provt ; iftafted, are as fwect as Liquirifh or Sue 
gars and at no other time : not only Fruits, but many Roots, Seeds, 
and other Parts, upon their firft or early Germination, acquiring a cu- 
rious Mellowne/s, wherein, all their Principles are refolved, and their 
moft Spirituous Parts exalted and {pread over the Acid. Wherefore 
alfo moft Roots, which are not meerly long, but grow deep in the 

round, have at leaft fome of their Juyces of a {weet Taf? 5 as Liquirifh, 
ae Hounds-Tongue, Garden-Parfnep, Black Henbeaue, Deadly Night- 
shade, Gc. Even the Fuyce of Horfe Radifh, which bleeds at the Lyu- 
phedudts, is of afweet Lafte. And of the fame kindred thofe which 
grow the deepeft, are the fweeteft as a Par/wep is {weeter than a Car- 
root, efpecially if you taft the bleeding Sap 5 and the Root of Common 
Lall Trefoyl tafteth fomewhat like Liquirifh, but is not near fo {weet. 
Forall deep Roots, are fed with a lefs Nitrous Aliment: and being re- 
moter fromthe Aer, their Fuyces paf§ under much more foft and mode- 
rate Fermentations. 

12. §. Bitternefs is produced by a Sulphur well impregnated, either 
with an Alkaline, or an Acid Salt, but alfo fhackled with Earth. And 
therefore the Brtteref? Plants, commonly yield the greateft quantity of 
Lisavial Salt. So alfo many Stillatitions Oyls digelted with any. {trong 
Acid, will acquire a Bitter Tafte. Wherefore this Tafte is often founded 
either ina Hot Taffe, ora Sweet. Hence it is, that the Leaves of all 
{weet Roots are Bitter. And that the Fig-Tree, which bears a fweet 
Fruit, bleedsa Bitter Milk. So likewife thofe Plants, which bear a 
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Bitter Stalk, have not Bitter, but Hot Roots, asin Yarrow Primrofe. 
Wormwood, Rue, Carduus benedittes &c. is manifeft. So the Coats of 
the seeds of Viola Lunariaare of a hot and biting Taft; but the Seeds 
themfelves, in which the Salts, though copious, yet are alfo immerfed 
ina greater quantity of Oyl, are Bitter. And that the Earthy Parts do 
alfo contribute fomething more to this,than to moft of the foremention- 
ed Tafts,is argued from its being more Fixed that is,the Body in which 
it refides, is cither more Fixed, or elfe flyeth not away in that fame 
(tate of conjunction, by which it maketh a Bitter Tafte. For whereas 
Hot, Biting, and divers other Plants lofe the {trength of their Ta/le, 
by drying 5 moft of thofe which are Bitter, do hereby increafe it. And 
although the Extraét of Dandelion and fome other Roots, which are 
very Bitter, hath {carce any Tafts yet generally, they are Bitter Plants, 
which are beft for the making of Extracfs, And the diftilled waters 
of Plants which are Hot and Bitter, notwithftanding that they always 
taft high of the Heat, yet rarely and very faintly of the Bztier. 

13. §. Affringency, 1s made, partly, by the further increafe and 
more intimate union of the Earth, And therefore this is feated ftill in 
a more Fixed Compofition, than a Bitter. And partly, by the diminu- 
tion of the sulphur. And therefore the Acid Parts ingredient to it, 
either by Fermentation or otherwife, are eafily expofed. Affringency 
being the Womb or Bud of a Sower. For all or molt Aftringent Roots 
bear a fower Leaf, or afower Fruits as thofe of all Docks and Sorrels, 
Black-Thoru, Dog-Rofe, and others. Wherefore alfo, <Affringency 1s 
often found in conju@tion with B7tter, Sweet, or Sower 3 but fcarce 
ever with Pungent, or Hot. 

14. §. An Aromatick Taft, feems to be produced, chiefly, by a 
ppirituonsy acid, and volatile Sulphur 5 as in Ambar-griefe, Cardamon- 
Seeds, many Stillatitious Oyls &c. A Nanfeows, by a Sulphur lefs spzré- 
tuos and Volatile, and more Alkaline 5 asin the Root of Dog-fienes,Sheep- 
feabiows, the young and green Leaves of Coriander, or the Seeds of Cu- 
mine. The Spirit, as it enters the Nerves,carrying the Alkaline Sulphur 
along with it; as when a City is betrayed by one of its Inhabitants to 
an Enemy. 

25. g. An Intermittent Taffe, as in Arum, {eems to have its depen- 
dance upon a fimple and very pure Mitre, which by its fubtilty enters 
into the very Concaves of the Nervous Fibers of the Tongue: and fo 
being lodged there, islittle affeGted or ftirred, by the Motion of the 
Blood; but only when the Tongue it (elf is moved, at which time it 
caufeth a kind of pricking Tjfe. 

16. §. A Tremulous Taste, 2s in Pyrethrum, dependeth probably, 
upon an Aereal Sulphur 5 which being agitated by the Blood in its Cir- 
culation, the fpringy Motion or Vibration of the Aereal Parts produce 
that Tajte. 

17.49. A Taft is Lingual, Guitural, &c. according to the grofnels 
or finenefg or other difference of the Membranes into which the ta/fable 
parts are admitted. For Tuffs are made not meerly by the outward 
Contad, but the Tngre[s of the taftable parts, Now the outer Shiz of 
the Tongue, which is commonly obferved to pill off in boyling, like the 
Cuticula 1 other Parts, hath either no fenfe,or much lefs than that which 
lies under it; and is therefore, buta Seive or Strainer to the tastable 


parts. So that being of different finenefs in the feveral parts of the 
Uu Tongue 5 
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Longue ; it hereby comes to paf, that according as the ta/table parts of 
any Plat are more or lefs penetrant, fubtle, or diffoluble, they are 
admitted into one part of the Towgue, and not another, And in the 
Throat, the outer Skin it fel, {eems to be the immediate Senfory; and 
fo, to be evidently affected with the Juyces of fome Plants, from which 
the Tongue receiveth little or no fenfible Iapreffion. 

18. §. Whenthe Taft is Permanent and Fixed in fome one Part ; 
it isafign, either that the Gu/table Parts are lef diffoluble 5 or more 
fubtle, fo asto enter the Concaves of the Fibers; and that there isan 
admixture of an Aereal Salt, or a like Sulphur 5 fome of the parts where- 
of, bein gcrooked, hang like Hooks on the Fibers of the Tongue. For 
the reception of fuch a Taff, is not to be looked upon as a wound 
made with a Lawcet, and fo the Lancet taken away 3 but withthe Lay. 
cet {ticking in the wounds until in time, ‘tis carryed off by the Cir- 
culation of the Blood; which like the Stream of a River ina F 
carries all before it, but thofe things laft, which ftick in the Mud. 

19. §. Butwhen the Taj, though Permanent, yet is Diffifive or 
Tranfitives it {eems probable, that as there isa lefs admixture of Aer 5 
fo a greater fubtlety of the Taftable Parts, whereby they are conveyed, 
through the Nervous Fibers, from one Part to another. 





lood, 





Goby APA y; 


Of the Judgment which may be made of the VIRTUES 
of Plants, from their Tatts, 


‘ 20K S by duly obferving the Lafts of Plants, we may be 

ees direéted to underftand their Caufes. So alfo the 

Va Uje and Virtues of thofe Plants or Parts of Plants 

ee in which they refide. For the proof whereof, an 

ahs Inflance might be fetched from every particular 

X43 difference of Tz# before fet down. But it may be 
S <nough, to give thefe which follow, 

2. §. And firft, we may make no ill gnefs ex 
Analogia, or where we find the fame Tas#, that there the fame Virtve 
in fome kind, and in fome degree, may refide. So Jalap, Mercury, 
and Daify, have all of them that exafperating Ta/? in the Throat be- 
fore defcribed ; and they are all three more or le Cathartick. Where- 
fore, we may believe, that other Plants which make the like Iv- 
Preffioz on the Throat, and there are many others which do, that 
they are in fome degree alike Cathartich, Thole Plants which 
are reckoned amongft the chiefeft Cephalicks, caufe rather a dy- 
rable, than a vehement Heat upon the Tongue, as Pyrethrum, Ey- 
phorbiuns, Black-Felebore, 8c. Tt feemeth therefore reafonable to 
rank with thefe, any other Plant, though not ued, which produceth 






the like durable Heat. The young Roots of Yarrow, or Millefolium, 


have 
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have the fame Taste, as the Root of Contrayerva: and may therefore be 
ufed for the fame purpofe, with a probability of the like fuccef5 if 
not abetter, becaufe they: may be gotten frefher. But by drying the 
Root, the Taf? and Virtue, which lie in its exhalible parts, are much 
loft. «The Seeds of the lefler Cardamom, and of Zedoary Root, if found, 
have both a {match of the Taf? of Camphire. They may therefore all, 
fo far, reach the fame Cafe. 

3. §. Again, as we may make no ill conjecture from the famenefs of 

_ Tafte in Plants of feveral Tribes; fo from the diverfity of Tafte,in thofe 
ofthefame. So the Flowers of all the Docks are evidently Aftringent, 
and not Sower ; except thofe of the Rha-pontick, which are extream 
fower, even in the 5th degree. Which isno mean Sigvature of fome 
more than ordinary Vértwe in it, befides what it hath in common with 
the reft of the Tribe. The Flowers of Pancy have a kind of fulfome 
Taft, plainly different from that of Violets : and in fome Hypochondri- 
acal Gafés may be more ufeful. 

4. §. It likewife importeth much, to obferve the difference of Ta/te 
in the feveral Parts of the fame Plant. So the Barque of Saffafias is three 
times as ftrong, as the Wood: and the like may be obferved in any 
other commonly known Tree. If therefore we could obtein the Barques 
of Santalum, Lignnm Rhodium, Lignunt Aloes, &c. they would doubt- 
lef, moft of them, be of much greater ufe. And as the Ta/fe is fome- 
times ftronger 3 fo, much more grateful, in one Part than in another : 
asin the Flowers or YeLow Attire in the Heads of Carduws Benedittus 5 
which being infufed in spirit of Wine, or other convenient Liquor, 
make a pleafant Cordial. Nature having laped up the Vertwe in the 
Leavs, asin a brown Paper; but inthe Flowers, as in Leaf-Gold. 

5. §. Asalfo, how far the Tale of any Plant may alter, either in 
preferving, or preparing it. So the Root of Arum, when taken frefh 
out of the ground, is notably Pungent : but being throughly dryed, 
and efpecially kept for fome time, hath no more Ta/fe, and therefore 
in all likelyhood, no more Virtue, than a Lump of Starch, The like 
we are to judge of all other Plants, whofe Virtue lieth in their exhali- 
ble Parts. The Stillatitions Oyls of many Plants, are ftronger than the 
Leavs or other Parts from whence they are drawn: but fome there 
are, which are weaker 3 as is that of Ezphorbinm, in which the Heat is 
neither pertinaceous, as in the Guz it felf, nor fo great. 

6. §. Wemay make, moreover, a jugdment from the Nature of 
the Taff. So thofe Roots which are Bitter, and not Hot, as of Cichory, 
and the reft of the Ivtybows kind, may be accounted Nitro-sulphureous 5 
and fo, to be Abjterfive without any Heating Quality. The Marum 
Auftriacum, which is extream Purgent, aswell as Aromatich, may be 
looked upon as the beft Cephalick of that Tribe. Becaufe we find, 
that Falap hath a {pecial property of imitating the Glasdulous Parts 
of the Moxth, and Throat; we may gather, That it is a better 
Purge to all the other Glawdulows Parts, than moft other Catharticks. 
Which is alfo one reafon of its operation, for the moft part, withat 
leaft a tendency to vomit 5 the Stomach it felf being Glandulous as, well 
as the Throat, and thereby an{werably affected with it, A ftrong Infit- 
fion of white Sarzaparilla in Water, botled up , and kept in a Ce//ar for 
‘the {pace of two months, becomes extream fower; far beyond any 
thing obferved in the Tafts of the Fuyces and Infulions of divers other 

Uu 2 Plants 
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lants kept aslong and in the fame manner. Which fhews, how well 
eri rh ddsaeed a Plant of fo mild a Tafte, cither by fimilitude of 
parts,for the carrying off of any preternatural Acid 5 or by contrariety,: 
for the curbing of an exorbitant Sat. The Barque of the Root of 
common Wormwood,which impreffeth a pertinaceous and diffufive Tafte, 
which defcendeth from the Tongue into the Gulet, as is before defcri- 
bed 5 may be juftly ranked with the moft excellent Stomachicks 3 and 
upon tryal, I find it one of the beft: befides, that it is neither unplea- 
fant, nor affeéteth the Head, as the Leavs. Yet the Gardener, and 
every Body throws it away, as good for nothing. — : 

7. §. I fhall conclude with one note, which is thiss That the Spe- 
ciftch Virtue of Medicines, which fome Phyficians pofitively deny, and- 
moft difpute 5 from fome of the forementioned Differences of Tafte, as 
well as for other reafons, may feem, at leaft, to be probable. For 
why fhould not a Medicize make an Impreffion upon one Part, and not 
upon another, within the Body, aswell as we find it doth within the 
Mouth 2 efpecially, fince the Parts of the Mouth, are of a le& different 
Nature, than fome of the Mfeera, 





An Appendix, 
Of the ODOURS of Plants. 


Ze HE Senjes of Tafling and Smelling being fo nearly 

X. ally'ds many things already explained concerning 
gs the Diverfities and Canfées of Lafts in Plants, may 
b eafily be transferr’d to thofe of their Odours. T 
° hall now therefore only tremarque fome particulars, 
; not commonly taken notice of hitherto, and leave 
aes we themasa Specimen to be Improved by other Hands. 
bes; The Root of Rape-Crowfoot being cut, and held to the Nofe, 
when it is newly taken out of the Ground , {melleth almoft like 
Spirit of Sal armoniac, ox freth Scureygrafs Fuyce. And hath the pro- 
perty of making the Eyes to water, as Onions do, Horfe-Radifh Root 
is not fo Pungent to the Nofe,but gets pretty much into the Eyes. But 
that of Dragon, doth neither affect the Eyes, nor the Nofe. 

3. §. The Succulent Roots of Dogftones, and moft of that Tribe, 
have a ranck Swel. And that of Crown Imperial, being rub’d a little, 
fells as like a Fox, asone Fox fmelleth like another. 

4: §. The Root of Patience digefted with Water, in a warm Room, 
for the {pace of three weeks, finels like Spirit of Harts Horz, or other 
Orinous Spirit. OF Red Dock, almoft like Aqua fortis or Spirit of Ni- 
ire, That of Dragon bottled up with Water, and fet ina Cellar, about a 
Month, ftinks like the pus of the molt Fetid Ulcer. At the end of five 
Months, more abominably, than either to be endured or exprefled. 

5- $. The Leavs of Mountain Calamint, {mel like Peny Royal, 
Thofe of Ulmaria, like Wahont Pills, OF Yellow Lamium, like a Bal- 
Sune. Of Seva, a good quantity being held to the No fe, of a rank 


Srel] 


23 
2. 
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Swell betwixt that of Sweat and Urine. OF Coriander, when green and 
young, ftink fo bafely, that they can hardly be endur’d. Sometimes 
the Leavs have a ftronger Swed, than the Flower, as in Borage, and 
fometimes the Stalk, a ftronger than the Leaws, as in Ulmaria. 

6. §. Rue Leavs corked up in a bottle and fet in a Cellar for about 
ten wecks, {mell like Spirit of Harts Horn, or of Urine. The green 
Leaves of Rofées infafed in water,have a mild, but pleafant Swell, Nei- 
ther is that of Sawive unpleafant, ‘upon the like Ivfufion. 

7. §. Scurvygrafs Fuyce kept about 3 ofa year in bottles, with the 
green Sedement, ina warm Room,ftinks like Humane Excrements. And 
Scaroygrafs Wine, made only of the Fuyce, {mells like fome Ifues. 

8. §. The Flowers of Yarrow, {mell not much unlike to thofe of 
Southernmood. And the Flowers of Crowfuot almoft like thofe of scur- 
wygrafs. Some Flowers are of a weaker Smell inthe Bud, as thofe of 
Mallow. But many have a {tronger, than when they are blown open; 
as thofe of Lavender, Rofemary, &c. 

9. §. The Buds of Vervaine Mallow, while they are young, and 
the Flowers unfeen, havea very pleafant Swell, like that of Geranium 
Mofchatum : but when afterwards they are opened they have an unplea- 
fant Swell. Common Mallow Flowers dryed and bottled up for fome 
time, acquire, though not a ftrong, yet very noyfom Swell, 


to. §. The Purple Pouch of Dragox which covers the Seed, being © 


broken, fmells juft like a Lobffer. But permitted to lie in a warm Room 
for fome days, fmells exactly like Carriow 3 and fcents the Room with 
the fame Swell. 

ir. §. Some Seeds as thofe of Cumine, Daucus, being powdered 
and laped up only in Papers, do notwith{tanding retein their Swell. 
But many others, as of Sweet Fenzl, in a fhort time, lofe it. Some 
Seeds, when they firft begin to fprout, become Odorous, which were 
not fo before; asthe Garden Bean. 


T abula 
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Tabula, qua perfpicue videre eff, quot Triplicati  Sapores, 


AMARUS 


DULCIS 


ACIDUS 


SALSUS 


‘CALIDUS 


FRIGIDUS 


AROMATICUS 
MALIGNUS 
ASTRINGENS 
PUN GENS 


ex folum 


Am.du.ac, 
am.du.fa. 
am.du.ca. 
am.du.fr. 
am.du.ar. 
am.du.ma. 
am.du.af, 
am.du.pu. 


Du.ac. fa. 
du.ac.ca. 
du.ac.fr, 
du.ac.ar. 
du.ac.ma. 
du.ac.af 
du.ac.pu. 


modo. decem Simplicibus numerantur. 


am.ac.{a. 

am.ac.ca. am.fa.ca. 

am.ac.fr. am.fa.fr. am.ca.fr. 

am.ac.ar. am.fa.ar. am.ca.ar. am.fr.ar. 

am.ac.ma. am.fa.ma. am.ca.ma. am.fr.ma. am.art.ma, 

am.ac.af. am.faaf am.ca.af. am.fr.af. am.ar.af am,ma.af 

amvac.pu. am,fa.pu, am.ca.pu. am-fr.pu. am.ar,pu. am.ma.pu. 
(am.afipu. 


du.fa.ca. 

du.fa.fr.  du.ca.fr. 

du.faar. du.ca.ar. du.fr.ar. 

du.fa.ma. du.cama, du.fr.ma. du.ar.ma. 

dufaaf du.caaf du.fraf duar.af du.ma.fa. 
dufapu. ducapu. dufr.pu. du.ar.pu. du.ma.pu.du,afipu. 


Aci.fal.cal. 


aci.fal. fri. 


aci.cal. fri. 


aci.fal.aro. aci.cal. ar. aci.fti.ar. 
aci.falmal. aci.cal.ma. aci.fri.mal. aci.ar.mal. 


aci.fal.aft. 
ac.fal.pu. 


Sal.cal. fri. 


aci.cal.aft. aci.fri.aft. aciar.aft. ac.ma.aft. 
aci.ca pun. aci.ff.pun. aci.ar.pun. ac.ma.pu. ac. aft.pu. 


fal.cal.aro. fal. fri. aro. 


fal.cal.mal 
fal.cal. aft. 


. fal.frimal.’ fal.aro.mal. 
fal. fri.aft. fal.aro.aft. fal.ma.aft 


fal.cal.pun. fal.fripun. fal.aro.pun. fal.ma.pu. — fal.aft.pun: 


Cal. fri.aro. 
cal.fri.mal. © cal.aro.mal. 


cal.fri. aft. 
cal. fri. pun, 


eal.aro.aft. —_cal.mal.aft. 
» cal.aro.pun. cal.mal.pun.  cal.aft. pun. 


. 


Fri.aro.mal, ~ 
frig.aro.aft.  fri.mal. aft. 
friaro.pun. fri.mal.pun.  fri.aft.pun. 


Aro.mal.aft. 


aro.mal.pu 


n. aro. aft. pun. 


Tabula, 
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Tabula, que Genericas omnes Saporum di if erentias 
comprenbedit. 


cS ees 
Dulcis 


Acidus 2” 
Salfus 
f Simplices, Calidus Q 


qui fant Frigidus 
a 


' Species. 4 Malignus 
Sunt enim | | Eequalis ¢ 





ip Tremulus 
aa Vapidus 
Un@uofus 


Penetrans 
| Dares apices 
e fs 


; Senfationis Mollis 


ipfius, diftin- 
guuntur per 
Pungens 


Rage Sn 
Acerbus 


Intermiitens 
iy Aufterus 
|| Compofiti, Nomina-JActis 
UN gui funt ti; fcil. Muriaticus 
Lixivus 
Nitrofus 
Tnominati quamplurimi,ut Amaro-dulcis, &c. 


tGradus. Ita -Remiffi 3°ad 1™ 
enim funt $ vel t, gradu 





| 
| 
| 
= 


Intenfi 4°ad 10% 
| Durationis , ee ( Quartarius 
PORE funt Binarius 
Meee Diuturni | Trinarius 


ratione ane x if 
Principio | Minutarius 
$ Minuto-quartarius, &c, 
Bi-minutarius 


Bino-quartarius, &c. 














Palatales, percipiuntur 


Celeres- Principio As nO-« a 
Augmento\ ‘5 _ Lriminutarius 
Motds, in < Statu i Augmen- Quartarius, &c, 
fant § Declinati- <¢ | to Bi-minutarius 
Tardi one. g Statu, Quartarius, &«, 
3 Quadrinarjus, 
Labiales c g 
Linguales Quartarius, &c. : 
_cFixi quiad’ CApicem Quadrino-quartarius, &c. 
Lingue<Verticem | Declina- | <wnarius 
| Radicem “tione Senarius, &e. 
t $ Vicenarius, 


Ee vis 


ae 4 Guiles Seta sis 
ROE «Ocfophagei. E 2 
Triceno- quinarius 
} Quadragenarius, 
u 


Mobil 5 
Tranfitivi. 
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EXPERIMENTS 


GG NeS.O R-T 


Solution of Salts 


WATER 


Read before the Royal Society, Fanuary, 18. 167%. 





CHAP. LT 


In which is fhewed, the Compleat or Utmoft Impregnation 


of WATER with feveral kinds of Salt, both together, 
and apart. 






LSUGON difcourfe upon a Lecfure formerly read, concerning 

3 = the Lixivial Salts of Plants 5 It was mentioned, asa 

thing aflerted by fome Phylofophers, That Water 
having been fully impregnated with one kind of 
Sulit, {o as to bear no more of that kind; it would 
» yet bear, ordiffolve fome portion of another; and 
: fo ofathird. And it was referred to Me by this 
Honourable Chair,to examine and produce the Experiment. The doing 
whereof brought into my mind divers other Experiments hereunto re- 
lating. 

aoe As next, With what difference of quantity this superim- 
pregnation would be made, upon the Solution of different Salts > 

3. §. Thirdly, Whether the Solution of a {maller quantity of. feve- 
ral Salts, doth confift with the on-izcreafe of the bulk of the Water > 
Becaufe this alfo is affirmed by fome. 


4. $. 
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4. -§. Fourthly, What quantity of the feveral kinds of Sait, may 
be diflolved feverally, in the fame quantity of Water > 

5. §.. Fifibly, Whether by diflolving a salt in Water, there be any 
Space gained, or not ?. That is, whether the. Bulk of the Water be 
greater, before the Salt lying in it be fully diffolved, than it is after- 
wards? Or if aCubick Inch of Salt be diflolved in nine Cubickh Inches 
of Water, Whether the Water will then filla Veffel of ten Cubick Inches 
content ¢ 

6..§.  Sixthly, Whether the Space be equally gained, by an equal 
encreafe of the te Salt 2 : eg Aue : 

7. §. Seventhly, Whether upon the Solutiow of feveral kinds of 
Salts, be gained fo many feveral quantitics of Space? That is, if the 
Solution of common Salt gains, fuppofe, an Ivch, whether the soluizon of 
Salt Armoniack gains as much, or more, or lefs ? and {0 for other Salts. 

8. §. Eighthly, What that juft {pace may be, which any Salt gaineth 
with refpeét to its own Bulk, or that of the Water ¢ 

g. g. And firlt, for the Superimpregnation of Waters I put into 
a bottle 3ij of fair Water; adding thereto, firft halfan Ounce of Ni- 
tres and afterwards more, asthe Water would diffolve it 5 and (that 
I might be fure the Izpregnation was full ) fome portion above what 
the Water would bear. Then having feparated this remaining portion 5 
I put to this solution of Nitre, two Drachms of Sal Armoniac which 
wholly and eafily diffolved in the faid solution 5 though it would not 
bear a grain more of Nifre. Ithen added a third Drachm of Sal Ar- 
moniac, after thata fourth, and a fifth; all which, within the fpace 
of halfan hour, were perfectly diffolved inthe faid Solution, without 
any precipitation of the Nitre. 

to. §. Inthe making of this Experiment, two things, to render it 
infallacious, areto be noted. That the faid Salts were not diffolved 
by the help of Fire, but only by a ftrong and continued Agitation: 
And that this was done upon a warm day: which I mention, becaufe 
that even the changes of the weather will fomewhat alter the solubi- 
lity of the Salts. 

11. §, Having made the Experiment upon two Salts,1 proceeded to 
repeat it upon three. And firft I diffolved as much common Su/t in 
2ij of Water, as that quantity would bear. Then having feparated 
the fub(iding portion 3 I put to the Solution, no lefs than five Drachms 
of Nitre, which by a continued Agitation, was wholly diflolved there- 
in, neither the Nie nor thecommon Sult being in the leaft precipitated. 

hen adding a Scruple more, it would not diflolve, but fubfided’ This 
fecond fufiding portion, I again feparated; and then put to this Super- 
impregnation, near 3) of Sal Armouniac, which was alfo diflolved as the 
former. And ifas many more Sa/ts had been added, tis probable that 
the fame Water would have born fome quantity of them all. 

12. ¢. From this Experiment, it is a Conclufion demonftrated, 
That not only the vifible Cryffals, but the very Atomes of every Salt, 
at leaft thofe Particles which are ultimately diffolved in Water, have a 
different Figure one from another. Becaufe that if they were all of 
one Figure; there would be no Superimpregnation, but the Pores of 
the fame Water, would imbibe as much of one Salt, as anfwers to the 
total of two more Salts imbibed: that is to fay, it would as well 
imbibe two Ounces of common Suit, as oneOunce of common Sa/t and 
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another of Nétre: which yet is contrary to the Experiment. And it 
isthe fame thing, whether we fuppofe the Pores of Water to be alfo 
different, or not. Becaufe, that if the Figure of all the faid Atomes be 
the fame; then their refpe@ to the Pores of the Water muft be the 
fame, how different fo ever thofe Pores be: which is alfo contrary to 
the Experiment. Befides it is a great prefumption, to fay, that the 
Pores, and therefore the Atomes of Water have different F. zgures 5 and 
yet not thofe of Salts, ; 

13. §. From the fame Experiment we may go upon good ground in 
Compounded Infifions 5 whether of Purgative, or other Materials. As 
not doubting, but that the fame Men/trunm may be highly impregnated 
with feveral Ingredients at once, whofe operative parts may be therein 
copioufly diffolved, without hindring either an Extrattion, or caufing 
a Precipitation one of an other. 

14. §. The Second Enquiry is, With what difference this Superin- 
pregnation of Water is made ? which I find confiderable. For a Soly- 
tion of above five Drachms of Noire may be fuperimpregnated with no 
lefs quantity of Sal Armoniac. And a Solution of five Drachms of com- 
mon Salt, may be fiperizpregnated with as much Nitre. Yet neither 
a {trong Solution (as of five Drachms) of common Sal/t,will bear above 
two Scruples of Sal Armoniac : nor will a {trong Solution (as of five 
Drachms) of Sal Armoniac, bear above a Drachm of common Salt : for 
if above the faid quantities of either of them be mixed together: they 
a both copioufly and forthwith precipitated to the bottome of the 

tafe. 5 

15. §. Whence, notwithftanding the former Experiment, yet are 
we admonifhed, not to infufe all manner of Ingredients in any propor- 
tion. Becaufe though fome do not, yet others will precipitate one 
another. 

16. §. The Third Enquiry was this, Whether the Solution of a 
fmaller quantity of feveral Salts, doth confit with the non-increafe of 
the Bulk of the Water 2 For this I took a Bolthead with a flender Neck, 
conteining about a pint and a quarter of Waters and diffolved therein 


‘ about 3)8 of Nitre. And marking the place to which the Water 


afcended in the Neck of the Bolthead: 1 then diffolved in the fame Wa- 
ter about a Drachm of Sal Gemme: which little quantity raifed the 
Water above halfan Inch higher then it was before. The like I ob- 
ferved in the addition of Netre to a Solution of Sal Armoniac. So that 
to fuppofe the variation of the sa/t doth prevent the increafe of the Bulk 
of the Water, is a manifeft Error. 

17. §. Fromthe fame Experiment it alfo appears, That the afcent 
of the Water upon a Supertmpregnation, is the fame, by whatfoever Salt 
the firlt Impregnation be made. For inftance, Let a Solution of Nitre 
afcend in the Neck of the Bolthead, fappofe, to 10 Inches, then add 
3/an Ounce more of Nitre, fo as to raife the Water, fappofe, 12 Inches 
or more, or lefs, according to the Bore of the Neck, In like manner, 
let a Solution of Sal Armonia reach to ten Inches : then add again half 
an Ounce of Nitre 5 and it will reach juft 12 Inches, or more or lefs, 
as before. 

18. §. The Fourth Enquiry is, What quantity of the feveral kinds 
of Salt, may be diffolved feverally in the fame quantity of Water : | 
that is tofay, by agitation alone, without the help of fires as I noted 

before. 
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before. And upon tryal it appears, Firft, that two Ounces of Water 
will diffolve three Ounces of Loaf-Sugar and no more, except the 
Water be heated. i 

19. §. Thefame quantity of Water that is, two Ounces will dif 
folve above two Ounces of Salt of Tartar. 1 fay above, for how much 
more, want of a greater quantity of Sa which I could confide in, 
made me that I could not finifh the Experiment. 

40. §. The fame quantity, /¢. two Ounces of Waier, diffolveth an 
Ounce and a Drachm of Green Vitriol. 

21. §. The like quantity diffolveth fix Drachms and a Scruple or 
above 3 of an Ounce of common Sait. 

22, g. Of Nitre, Five Drachms two Scruples and an half. 

23. §. OfSal Armoniac, five Drachms and two Scruples. 

24. 9. Of Alum, not above two Diachms and a Scruple. 

ag. §. And of Borax, not above a Drachm and half a Scruple. 

26. §. Ofthefenote, That although Common Sait be very diffo- 
luble, and will prefently catch the moyfture of the Aer: yet a much 
greater quantity not only of Salt of Tartar, but even of Loaf sugar, 
and of Greer Pitriol it felf, may be diffolved in Water than of Common 
Salt. : 

27. §. Again, as the great Solubility of fome, fo the lefS Solubility 
of other Salts is alfo obfervable, as of Alum, and Borax. For the fame 
quantity of Water will diffolve near four times as much of Green Vitriol, 
as it will of Alum. And of Sugar more than ten times as much. Of 
Green Vitriol near eight times as much as of Borax 5 and of Sugar, twen- 
ty times as much, 

28. §. Fromthis Experiment we are likewife cautioned, not only 
in the Infufion of feveral Ingredients together, but of any one fingly 5 
that fuch a proportion thereofto the Menftraxum, be not exceeded. 
Forall that is over and above what the Adex/trun will bear,is either not 
extracted, or will be precipitated. Asis evident not only in the Di//o- 
lution of the Salts above named, but inthe Infusion of Phanis themfelves: 
as, for inftance; of Sezza; two Drachms whereof will impregnate 
four Ounces of Water as {trongly,asif twice the quantity were infufed 5 
pre the Water willbear no more of the Purgative Parts of that 

ody. 

29.°§. There is only one Sa/¢ more remaineth to be fpoken of un- 
der this Experiment 5 and that is, the Cryftals of Tartar. Whereof, 
it is {omewhat ftrange to obferve, that it will {carce at all diflolve in 
Water : not more, than even divers Refizous Gums, as Maftick, Tolu; 
Tacchamahacca, and fome others will do. For if two Drachms, fup- 
pofe of thee Cryfals, of Tartar (commonly fold for Cremor Tartar: ) 
be put to one Ounce of Water, fcarce five Grains thereof will, by Agi 
tation, be therein diffolved. 
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Cer. Ld 


In which is foewed, that by the Solution of Salts in Wa- 
ter, fome certain fpace, more or lefs, is gained. That 
the {pace is different according to the Nature of the Sale. 
And what the juft {pace is, whichis gained. 


ee HE Fifth Enquiry is, Whether by diffolving of 
a Salt in Water, there be any {pace gained, or 
not. ‘That isswhether the Bulk of the Water be 
greater before the Salt lying in it be fully diffol- 
= ved, than afterwards. For tryal whereof, I 
» took a Bolt-head witha flender Neck 5 holding 
i fomewhat more than. pint; and filling it up to 
acertain place in the Neck ; I then put in an 

; . ~ Ounce or twoof Sait. And obferving the hight 
of the Water, both before it was diflolved, and afterwards 5 It plainly 
appeared, that there was fome, and that a confiderable {pace, gained 
by the Difolution ; the Water thereby finking feveral Inches below 
the place, where it ftood after the Salt was firkt put into it. 

2. §. From this Experiment it is plain, that there are Vacnities in 
Water. That is to fay, thavall the partsof Water are not contiguous, 
but that either betwixt, or in the Atomes of the Water themifelves, there 
are certain Pores, either abfolutely void, or at leat filled up with ano- 
ther more fubtile body which is: eafily eXcluded by the particles of 
Salt « by pofleffing the room of which the above faid {pace is gained. 

3: §. The Sixth Enquiry is, Whether the {pace be equally gained, 
by an equal encreafé of the fame Salt. 

4. §- For this I made two tryals ; the firt was this, Two half 
Ounces of salt Armoniac,being fucceffively diffolved in the fame Water 5 
both of them raifed up the Water in the Neck of the Bolt-head, equally; 
the firft 3 Inches 2, and fo the fecond. é 

5, §. The other was this, Four half Ounces of Nitre,being face 
cefflively diffolved in the fame Water, they all of them raifed up the 
Water in the Neck of the Bolt-head, equally ; the firfta little above 
two Inches, andthe 24, 34, and 4th, jaft as much, 

6. § The Seventh Enquiry is, Whether upon the Diffolution of 
feveral kinds of Sults, be gained fo many feveral quantities of {pace. 
For this I made tryal upon Eleven feveral Salts, (. salt of Tartar, 
Common Salt, Sal Gemmeus, Roman Vitriol, Nitre, White Vitriol, Green 
Vitriol, Alum, Borax, Loaf-Sugar, and sal Armouiac 5 of all which, I 
diffolved an equal quantity fe. twe Ounces, in an equal quantity. of 
Water, feverally 5 that is, taking freth Water for every Solution. The 
fuccefs was, That the Sal Armoniac raifed the Water 15 Inches. The 
Loaf-Sigar, 13 Inches and ghs. The Borax, a Foot.’ The Alu Ir 
Inches, and $ths Green Vitriol, 9 Unches and sh. Phjte Vitriol, 9 
Inches and 3th. Nitre, 8 Inches, and 3h. Rowan Vitriol, 7 Inches 


and 
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and sth. Sal Gemma, 6 Inches, and sth» Common Salt, 6 Inches and 
ths. — Salt of Tartar, not above 4 Inches and $™ All which differens 
ces are plain, and moft of them very remarquable: Two Ounces of sat 
Armoniae raifing the Water near four times as high, as the fame quan- 
tity of Salt of Tartar. i 

7- §. From this and the fourth Experiment, compared, it alfo ap- 
pears, That the feveral {paces gained by the feveral Salts, though fome- 
times they do, yet do not always anfwer to the Solubility of the faid 
Salts. As to give fome Inftances; Loaf-Sugar is the moft difloluble of 
any other Salts yet it gaineth lefs {pace than all the reft, fave only 
Sal Armoniac. 80 Green Vitriol is more diffoluble then either Nitre 
or Common Salts yet gaineth lefs fpace than either, efpecially than the 
latter. And Sal Armoniac, which is more diffoluble than Alnw or Bo- 
rax, yet gaineth lefs fpace than either of them. The Cane whereof 
is not eafily affigned. 

8. §. Note alfo, that by the fame Experiment, as well as by the 
Taffe and other Circumftances, it is plain, That sal Gewme is nothing 
elfe but Common Salt, coagulated or Cryftallizid under Ground, 

9. §. Again, as the Fifth Experiment fheweth, That there are 
Vacnities in Water : fo doth this Laft, that thofe Vacuities, are of differ- 
ing kinds. Becaufe, otherwife, it fhould feem, That the Bul of the 
Water would increafe,more or lefs,according to the Solubilitie ‘of every 
Salt, and not be alternately differenced as it is; Some Salts, more 
diffoluble, increafing the Bulk of the Water lef, and others lef diffo- 
luble, increafing it more. I fay, that this difference dependeth not 
only upon the different Figures of the Atomes of Salt , becaufe then 
every Salt which is more diffoluble, would (quantity for quantity ) 
take up lefs room in the Water : which is contrary to the Experiment. 

to. §. From the fame Experiment, howfoever paradoxical it may 
feem, yet is it alfo manifeft, That although Water bea Fluid, yet the 
Particles thereof are hard and confiftext, and unalterable in their Figure. 
Otherwife it is plain, That all manner of salts would be diffolved in 
the fame manner, and takeup the fame room in the Water. For let 
the Figures of the Salts be never fo various, yet ifthe Particles of 
Water were themfelves Flzid or Inconfiftent and Alierable, they would 
always fo conforme to thofe Figures,asto fill up all Vacuities 5 and fo 
upon the Solution of feveral Salts, if of equal quantity, the Water 
would ftill retein an equal Bu/, As fuppofe an Ounce of Iroz were 
drawn into Wyer, another beaten into Plates, a third made into Hooks, 
a fourth into Needles, a fifth into Nails; every one of thefe five Oun- 
ces, being put feverally into Water will encreafe its Bulk equally. I 
conclude therefore, That the Atomes of Water are hard and unalter- 
able. 

11. ¢. The Ezghth Enquiry was this, What that jnft {pace 
might be, which any Salt gaineth upon Diffolution, with refped to its 
own Bulk, or the Bulk of the Water? For the making of this Experi- 
ment, Water will not ferve, nor yet Spirit of Wize, becaufe they both 
of them diffolve more or lefs of thofe Salts which are put into them 5 
whereby the obfervation ofthe true Bulk of the Salt, and confequently 
of the juft {pace it gaineth by Diffolution is loft. {took therefore Oy! 
of Turpentine, and pouring it into a Bolt-head, marked the place of 
its afcent inthe Neck. Then pouring likewife into it two Ounces of 
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Common Sait, 1 marked the fecond afcent of the Oyls and found it to 
be 1o Inthesand 6 eighths. Repeating the Experiment in like manner 
with twe Ounces of Nitre, I found the afcent of the Oyl to be 11 Inches 
and 3th. Repeating it again with two Ounces of Alum, the afcent of 
the Oyl was 13 Inches and 3: And making it once more with Sul 
Armoniac, the Oyl afcended to 15 Inches: the faid feveral afcents of the 
Oyl being the true fpaces which the Four abovefaid Salts take. From 
which, the {pace which the fame Salts take up upon Difolution, be- 
ing dedudted; the remainder is the {pace gained by that Diffolution. 
And fo it appears, firft, that Saf Armoxiac gaineth nothing; being the 
only Salt of all Ihave tryed,which caufeth the equal afcent both of the 
Water and the Oyl fe. juft 15 Inches in both. Alu caufeth the afcent 
of the Oyl to 13 3% of the Water, to 11 Inches and $ths: So that it 
gains about 1 Inch and § outof 13. ytre caufeth the afcent of the 
Oy!, to 11 Inches and 35 of the Water, to 8 Inches and 3th So that 
Nitre by Diffolution gets almoft the {paceof 3 Inches in 11. Common 
Sait caufeth the afcent of the Oy), to1o Inches and sths 5 of the Water, 
6 Inches and 3th» So that Common Salt gains by Diffolution 4 Inches in 
10, which is very confiderable. 

12. §. By this way the Specifick Gravity of all kinds of Salts may 
be eafily taken, and the difference betwixt them is fomewhat furpri- 
zing. Forit appears by the Afcent of the Oy/, that Nitre, quantity 
for quantity, is abouta 22th part lighter than Common Salt. Alum 
about a 6 partlighter. And Salt Armoniac, almofta 4th part lighter 
than Common Salt, The like eftimate may be made of the Gravity of 
all other Salts. 

13. §. By the fame Experiment it alfo appears, That according to 
the Specifick Gravity of Salts they are many times at leaft more or 
\e& Volatile s as in the four laft Salts is plain. For Common Salt which 
of all the four is the moft fixed, is alfo the heavyeft. Nitre which is 
fomewhat lef fixed is fomewhat lighter. But Alvi which is {till le& 
fixed is much lighter. And Sal Armoniae which is wholly Volatile, is 
the lighteft of all the salts above mentioned. 
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Wherein, from the Experiments in the forevoing Chapte#, 
is fhewed, the Caufe of the Motion of the Mercury in 
the BAROMETER. 


LoS 






@j, OR the doing of this, it will firlt be acknowlede’d, 
“4 That not only feveral forts of Suiphur, but alfo of 

~ Volatile Salts, are continually fublimed from moft 
Bodies into the Aer, So Lightning, from the celeri- 
ty ofthe accenfion, appears to be made ofa Meteor, 
which is Notro-Sulphureons, Snow dependeth upon 
LG a Mixture of Nitrous, and other salts s as is evi- 
ent, from the regularly and differently Figur'd Parts, which compofe 
the whole Body of a Szomy Cloud, before it clufters into Flekes. And 
one reafon, why Raiz is the beft Water for any Soyl, is becaufe it is im- 
pregnated with divers Volatile and Fruitful salts. And fo from other 
Meteors. 





2. §. And-next, that thefe Salts, are not always in the fame Quan- 
tity, Proportion, and State, in the Aer : but that fometimes they are 
more copious 3 at others, lef$: fometimes, one more copious, than an 
other: fometimes, more plentifully diffolved 5 at others, more fpare- 
ingly: and that, either as they are more or lefs pure and diffoluble; or 
according to the quantity of the Vaporous Parts in the Aer, in which 
they are incorporated or diffolved. 


3. §. Thus much being granted, from the Experiments in the fore- 


going Chapter compared together, we may refolve our felves about 
fome Phenomena in the Barometre. Which {eems to vary, not fo much 
with the meer Weight of the Aer, which hitherto hath been fuppo- 
fed: as by the different preflure it makes, in being cromded more at 
one time, than at another. That is, according as certain Nitrous, or 
other Saline Bodies, take up lefS space in the Aer, when diffolved in the 
Watery Parts therein, than while they are undiffolved. 


4. §. And therefore it is efpecially to be obferved, That as the 
Mercury commonly rifeth in the Cylinder for fome days, but always 
for fome time, before the change of the Weather, whether for sow or 
Raiz : So, that then it prefently falleth again, even before the Sow 
or Rain falls. Whereas, if the Weight of the Aer, were the only, or 
the chief Caufé ‘of the afcent of the Mercury 5 than asit rifeth all the 
while the Weather is gathering, fo it would keep its ftanding or heighth, 
until the Weather breaks and falleth down: which yet it never doth, 
but always falls before it ; fometimies no lefs than a whole day. The 
Canfe whereof is, in that all the while the Mercury rifeth in the Cyhin- 
der, the Aer is cromded with more and more Salize Parts, which by 
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the Winds, or otherwife, are carryed into it; and fo caufeth it to 
prefs upon the Mercury inthe Box: but after that in fome time the 
Salts are diflolved or incorporated in the Aqueous Parts of the Aer, as 
in Rain or Szows {o {oon as that is done,there is fome Space gaind; and 
fo, before any Weather falleth, the Aer is lefs crowded, and preffeth 
lefs upon the Mercury inthe Box, which gives way to its defcent’ in 
the Cylinder. 


5. §. From hence alfo it is, that the Mercury rifeth higher with 
Cold Winds, than it doth with thofe which areWarme. Both becaufe 
that in cold Winds there is the greateft quantity of Nitre: and that the 
coldeft Winds, axe ufually the dryeft. So that the Niatre wanting 
Moyfiure fully to diffolve its, it takes up fo much the greater {pace, and 
fo caufeth a greater preflure in the Acr, as hath been faid. 


6. §. Lafily, For the fame reafon it comes to pafs, that the Mer- 
cury firft rifeth higher, and-then falleth lower before Sow, than it doth 
before: Raiz.. Becaufe that for the produGion of Snow, the Aer is 
crowded with a greater quantity of Mitre, or fome other like Salts 5 
which before they are diffolved, take up! fo much the’ more fpace 5 
and afterwards fo much the lef, even before the Szow falls: as hath 
been proved. 
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Chict Matters, 


In which, Id. fignifies Idea. 
before §. the Page. 
in that Page. 


An. Anotmy. The Figuers 
The Figures. following §. the Section 





A. 


Cid, commonly the predo- 
minant Principle in 
Plants, 240.§.8. That 


is of the Parenchyma. 
Id.9.48. 

Aer, how tobe examined, as rela- 
ting to Vegetation, 1d.$.60. 

Aer, iz Plants,How made, An.93. 
§.61. 

Where it enters the Plant, Y27. 
Som 
Its Motion and Courfe in Plants, 
ibid. 

Aereal Salt, Id.§.60. 

Aer-Veflels, their strudfure, 115. 
§.16, &c. See Root and other 
Parts. 

Affinities of Plants, 1d.6. 9.11. 

Age of Roots, See Roots. 

Agitation, a Canfe of Mixture, 
230.6.6. 

Akern, 186. 

Albumen, See Seed. 








Alkaline Salt, in many Plants in 
their natural eftate. 240.$.9. 
This the predominant Principle of 
the true Wood of a Plant, Id. 
§.52. 

Anagallis, of mhat Tafte, 284, §. 
10. 

Angellica Roots, when dry, full of 
Rofin, 1d.0.41. { 

Anatomy of Plants, why fit to be 
made, 1d.§.17. 
In what manner, §.18. 


What to be obferved thereby, §. 
19. 
Of what wfe, §. 20. 


Animals, their Parts mixed with 
Several MenStruums, 24.7. t0 253. 
Cantharides, of what nature, 249. 
Antimony, of what naturey 245, 


§.23. 

Apertures of Seeds, An.2.§. 5. & 
200.§.1. 

Apple deferibed, An, 40. §. 2. & 


179. 

Aprecock, 748, 

Arfmart, coded, how its Seed ejacu- 
Yy lated, 
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lated, 188. 6.18. 

Arenule in Pears, An. 41 §.4. 8 
24.1.$.20. 

Arum-Root,of what Ta(e,28 1.§.21 
The Peftil of what Scent, 1d.6.28. 


C. 


Alamus Aromaticus, of what 
aft, 283.$.6. 


Agua-fortis double, mixed with | Cantharides , their mature, 249° 


Spirit of Wine, what remarqua- 
ble thereupon, 242. §. 26, 
With Steel, 244 §.22. 
With Tin. 245. §. 27. 
Afa foetida, of what sature, 258. 
Query, 2. 
Afcent of the Trunk, bow made, 
An. 22.§, 21, 
A Magnetich Motion, 136: 
Afcent of the Sap, how made, An, 
24.0. 29. & 126.9. 13, 
Afparagus, of what Ta/le, 284. §. 
10. 
Attire of Plants fee Flower. 





B. 


Arbado Wat, Id §.30. 
Barque of the Rout, fee Root. 
Of the Trunk , fee Trunk, 
Bawme, its TinGure in Water, 274, 
§.11. 
In Spirit of Wine, 275.$. 14. 
Beams of the Sun, different frou 
the Heat of Common Fire, Id. 
§. 61. 
Bean diffe.d, Ao. §. 1, 
Beech-Wood, An,20, 
Berry, fee Fruits, 
Bezoar, its nature, 252.049. 
Bezoardicum minerale, 245.9.25. 
Bleeding of Plaxts, Id. §. 23. An, 
124. §. 3. 
Bolus, what, 242. §. 2. 
Bonus Henricus, of what Tafte. 
284. 0.10. 
Bones, their different nature, 2409, 
§, 18. 
Branch, how made, An. 28. §. 3. 
Its Clafpers, An. 27. fe Trunks. 
Bud of Branch, how originated, 
nourifyed, and kept, An. 28. 
§.1. How kept, 145.9. 2. 
Bud of the Seed, fee Seed, 
Butyr of Flax, Id. § 51. 





$. 14, 

Cale of the Seed, of feveral manners, 
An. 45. §. 2. & 186, 

Carduus green Leavs, their Scent, 
Id. §. 28. 

Caftor, 250, §. 28, 

Celandine, Jittle, where tafted, 
284.§.10. 

Cherry, 185. 

Circulation of the Sap,An.17.§.30, 

Clafpers, An, 27. 

Clematis peregrina, the Seed-Cafe 
of what Taft, 283.6, 2 : 

Coats of the ‘seed, Jee Seed, 

Colocynthis. its nature, 240. $, 
13. & 257. Query s, 

Where tafted, 2). ; 8. 
Colours of’ Plants, To what Parts 
of Plants they belong, Id. 26, 
How to be objerved, Id.§.27. 
Colours of Roots, An, 94. 0 65. 

& 270.§. 5, ; 

Of Leavs, 270. §.6, 

Of Flowers, 271. §, 15. 

By Infufion,iz Oyl, 273. In Wa- 
ter, 274. In Spirit of Wine, ibid, 
By their Mixture with other Bo- 
dies, 375. 

By Cultivation, 277. 

Their Caufes fummed up, 276. 

Compreffion 4 Cau{e of Mixture 
and of Dij olution, 229.§.3.232, 
§.4.& 237.5. 3, 4, 

Contents of Plants, in what Me- 
thod to be examined, Id. §. 21 
to 26. & 31 to 47. Of what 
kind, §. 21. 
Their Receptacles, §..22.  Moti- 
ons, §.23. Qnantities, §. 24. 
Confiflence. §, 25. 

How made in the feveral Parts of 
@ Plant, An.g2.$. 57. 
What in the Seed, 208. §.1 5. 

Contrayerva, of what Tafte, 283. 
§. 6. 


Convolution of the Tranka Mag- 
netick 
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nelick Motion, 137. 
Copper, its mature. 245. §. 28. 
Copperas, 246. §. 38. 
Coral, the AMagiftery, 244. §.15. 
Tindture, Id. §. 28. 
Corin white, 285. 
Cortical Body, fee Barque. 
Covers of the Seed, fee Seed. 
Cucumer, An. 181. 
Leavs of the wild, of what Taife, 
280. §.11. & 283. 6.6. Where 
tasted, 284.6.4, 8. 





D. 


Aify Leaves, where tafted, 
: 284. §. 10. 
Defcent of the Root,how made, An. 


Seen Rays, fee Roots. 

Digelter, the nature of that inven- 
ted by Monf. Pappin, 237. 

Diffolution of Bodies promoted by 
Compreffiow. 237. - 

Diffimilar Leavs, fee Leavs. 

Dragon Root, 59. §. 13. 

Dung of Pigeons, 251.§.37. 





E, 


Arth, how to be examin’d, as 


relating to Vegetation, Id.| 


§. 57. 
ae nature prepares it for the 
growth of Plants, 11.6.8. 
Empalement, fee Flower. 
Emulfionss, fometimes for Glyfers, 
Id. 39. 
Enula, of what Tafte, 283. §. 


3, 34 
Effential Salts of Plants, fee Salts. 
Evergreen, 156, 0.2. 
Euphorbium, of what nature, 200. 
§. 1.241. § 19.& 258. Query 
2. Of what Tafte, 283. §.6. 








F, 


F At, how made by Art or Né- 
ture, 233.§.3. 
Fermentation, 253. §.55. 
Fibers of the Leaf, fee Leavs. 
Of os Seed, 3 ea 
Figures, of Plants, Id. §. 11. 
Of Roots, An. 58. $.4. 
Of Trunks, 135. Of Leavs, 150. 
§ 


ae 
of ‘Seeds, 195, 

Figs, their Suzar. Id.§.41. 

Flax, its vature, 258. Query 1. 

Flower, its Empalement, An. 35. 
§.2. & 163. 
Foliature, its Foulds, An. 36.§. 
5-& 164.9. 1.  Proteions,An. 
36.§. 7. Hairs, An. 36. $. 8: 
& 168.9. 8. Globulets, An. 375 
§.10. & 165. §.9. Number of 
Leavs, 165. $.11. Parts of the 
Leavs, 166.).15. Ufe, An. 37. 
§. Tt. & 166. §. 18. Shape or 
Figure, 167.6. 20. 
Attire, Seminiform, An. 37. $. 
13.&167. Florid, An. 38. ¢. 
17. & 170. Globulets or Sperme 
of both, An. 38.9. 15. 39.9. 24. 
168. §. 9. & 170. §..5. 
Ufe of the Atire, An. 39.$. 22. 
& 171. 
Flower, when formed, 173. 
Colours of the Flower, 271. 
How by the Flower to find ont to 


what fort a Plant belongeth, 175. 


§. 13. 

Foetus, fee Seed. 

Foulds of Leavs, fee Leavs. 

Formation of the Root, fee Root. 

Fruits 5 Apple, An.40.$.2. & 179, 
Limon, 180. 
Pear, An. 41. §.3. 8 182, 
Quince, 183. Plum, An. 42, 
§.5. & 183. <Aprecok, 184, 
Peach, 184. Cherry, 185. Wal- 
nut, ibid. Grape, ibid: Goofe- 
berry, An.43.§.9.8& 185. White 
Corin, 185, Filbert, An. 43.$. 
8.& 186. Akern, 186. 
The Ofe of the Fruit, An. 44. 

§. 10> 


Cucumer, 181. | 
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$.10, Of its Parts to its Self, Lapis Tuthiz, 243.$.9. 
189. To the Seed, 191, & 209. |Lead, its mature, 244. 5.16. 


When the Fruit formed, 192.§.9. 
Furr of a Hare, 247.§.3. 


G. 


All-Stones, 252. §.47. 
Generation of the Seed,and 
other Parts, fee the Seed, and o- 
ther Parts. 
Gentian Roct, where tafted, 284. 


§. 5. 
Germen, fee Bud. 
Glyfters, fometimes beftmade of E- 
mulftons, Id. §. 39. : 
Globulets, ee Leavs and Flowers. 
Gold, its nature, 245.9.31.' 
Goofeberry, 185. 
Grape, 135. 
Gravel, its zature, 251.§.40. 
Gums, of three kinds, 134.$.15. 





H. 
iF Airs, fee Leavs and Flowers. 
Hares Furr, 247.§.3. 

Harts-Horn, 248.9.8. 

Hazel Wut, fee Fruits. 

Hellebore black, of what Tufte, 
280.§.12. & 283.9.3. &c. where 
tafied, 284. $.4. 

Hoglice, 249.§.15. 

Horfes Hoofe, 247.9.5. 





ee 


Alap, of what Taffe, 283. $. 6. 
284. §. Io. 
Tofertions, iz the Root, and other 
Parts, fee Root and other Parts, 
Tris Root defcribed, 60.§.14. 
Irith Slate, its mature, 243.$.4. 
Iron, fee Steel. 





L. 


Apis Calaminaris, its nature, 
2 4$3-$.9. 
LapisLazuli, 243.9.7. 





Lead Spar, 244.§.12. 

Leavs, the two. firft which come of 
every Seed, mhat, An.8. §. 42, 
&e. Their ufe, An.10.$.46. 
Leavs; their Protections, An. 
329.17. & 145.$.2. Foulds, An. 
31.$.14.& 147.§.9. Shapes and 
Meafures, An.30.$. 17. & 150. 
$.1. Globulets, An. 34.9.7. & 
148. $1. Hairs, An. 34. §.4. 
149. §. 8. Spots, 148. §. 4. 
Thorns, 148.9. 6. 

Their Compounding Parts, An. 
29.§.7. Skin, 153. §.1. Pa- 
renchyma or Pulp, 153. $. 5. 
Fibers or Veffels,T heir Pofition In 
the Body of the Leaf, 152. §. 19. 
In the Stalk, 154.5.9. The Lig- 
nous Vefféls, 155. §. 16. The 
Aer-Veffels, 155.$.19. Testure 
of a Palwe Leaf or Bag, 156.$.20. 
Dwration of the Leaf, 156.$.2. 
Liwe and manner of its Genera 
tion, 156.$.4. & 174. 

Colour of the Leaf, 270. 

How by this to find out to what 
Jort a Plant belongeth, 174. §. 1: 

Lignous Body, fee Trunk and other 
Parts 

Lilium convalle, its zature, Id. ¢. 
30. 

Limor, deferibed, 180. 

Lithofperm the Seed, its nature, 
241.$.21. 

Lixivial Salts, ee Salts. 

Lobes of the Seed, fee Seed. 

Lympha out of which the Seed. is 
fir nonrifhed, fee Seed. 

Lymphedutts their Strudure, 111. 
§. 30. 





M. 


Agiftery of Corals,244.$.15 
Of Pearls, 252.§.43: 
Mallow, its zature, 257. Query 5. 
Marine Salt of Plants, Jee Salts, 
Mattick, its zature, 258. Query, 2. 
Meafures of Leavs, 50. §. 1. 
Mechanick wes of Timber, 137. 
Membranes 
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Membranes of the Seed, fee Seed. 

Menftruum of the Stomach, 253. 
$53. 

Metals; Lead, 244.6 16. Mercu- 
ry, 244. 0 16. Steel, 244. 0 20. 
Antimony, 245.§ 23. Tin,245. 
@ 26. Copper. 245. § 28. Silver, 
245. § 29. Gold, 245. § 31. 

Milks of Plants, Id. § 21,8 26. 
How made, An.67.§ 19. & 93: 
§. 60. & 133.4 12. 

Milk-Veffels, thesr Stradure, 112. 


$35. 

Millipedes, 249. § 15. 

Minerals of all forts, how eafily try- 
ed, 247. § 48. 

Mixture 5 the received Doédrine 
hereof, 222. 
Its nature explained, 225. Can- 
Jes, 229. Power and ufe, 233. 
Mixture of the Parts of Plants 
with feveral Menftrunms, 239, 
&c. Of Minerals. 247, &c. 
Of Animals, 247, &c. 

Motions, Of Plants, Id. 0 16, 
Of Roots, and other Parts, fee 
Roots, and other Parts. 
Of the Sap, fee Sap. 
Of the Aer, fee Aer. 

Mucidutts, An. 66. § 18. 

Mucilages, Id. § 21. & An. 210. 


4. 
Musk, its zature, 250.§. 29. 





N. 


Ature of Bodies, how difcove- 
rable, 235 
Navel-Fibers, fee Seed. 
Nightfhade deadly, of what Taff, 
284.§ 9. 
Nitre, of what Tat, 280. ¢ 6. 
Noli me tangere, how the Seed eja- 
culated, 188. § 18. 
Number of Leavs iz Flowers. 165. 
wsiftheg 
Number of Seeds, 198. 
Nut Barbado, Id. § 30. & 205. § 
17. Hazel Nut, 43.§ 8.& 186. 
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" \AK-Wood, deferibed, At. 
20, & 21. 
Odors of Plants, how to be olferved, 
Id. § 28. 
Some Infiances how made, An.4a, 
$46. Imitated, 235, 
Olibanum, its zature, 258. Ques 
ry, 2. 
Oyls ftillatitious, how mingled with 
Water cc. 232. § 7, & 237. 
Oyly Sap, how made, 132. § 6. 





P 


Arenchyma or Cortical, Pithy, 
and Pylpy parts of a Plant, 
their predominant Principle, Id. 
§ 48. Deferibed in the Root and o- 
ther parts, fee Root, &c. 
How formed, fee Roots and 
Leavs. 
Peach, /ée Fruits. 
Pear, fee Fruits 
Pearls, their magiffery, 252.§ 43. 
Philofophy, degzns and ends with 
Theology. 79. § 1. 
Pimpinel, where tasted, 28.4. $.10. 
Pith, ts firudture, 76, §.7.&% 120 
§ 11, &e. 
Plants, their Natural Hiftory how 


_ far cultivated, Id.§. 3. Wherein 


defedive, §2. Fit to be further 

improved, §3. &§ 63. What 

to Le enquired of, § 6. The ufe- 

fuluefs hereof §. 8. 

Plants, their Nature and Virtue 

how judged of, fee Virtues. 

Plants, their places of Growth, 

Id. 15. 

Propotions, § 13. 

Plants, their Parts only Two Ef: 

Jfentially diftind, 47.6 14. 

Plants 5 the general firudure of 

their Parts, 120, § 11, &c. 

Plants, their Pinciples how to be 

obferved, Id. §.48. 

For what purpofe, $ 53. What 
Zz predo« 


















































































































































































































































= 





oe ne + 


predominant therein, 240. § 8. 
Plants, how to find out to what 
kind any one belongs, 174 
Plum, jee Fruits. 
Principles of Bodys, 223. which 


predominant in the true wood of 


a Plant. Id. @ 52. 
Principles of Principles. Id. § 62. 
Protections of the Leaf and Flow- 
er. See Leaf and Flower. 
Pyrethrum the Root, of what Taft; 
281. § --- & 284. $7. 





R. 


Adicle, fee Seed. 
Raifins, their sugar, Id. § 41. 

Rings annual inthe Trunk, An. 19. 
g 6. 

Roots 5 their Original, 57. § 1. 
Shapes or Figures, & Sizes 58. § 
4, & 89.§ 41, Motions, An.t5. 
§ 24. Ke. 34. § 3. 59. $ 9.&c. 
90.948 &c, Ages, 60.$ 16. & 
91.9 54. 

Parts, the Barque, its shiz, An. 
11, §2. & An. 61. 

Parenchyma defiribed, An. 11. 6 
3. & 63. § 2. Hom form'd,87. § 
34. ts Diametral rays, 64, § 
7+ Veffils, 65, 66, 67, 

The Wood, Herein the Infertions, 
An, 12, § 10& 17, § 28, & 70, 
$2, Lignows Fibers or Veffels,70. 


$45 8,9, Aer Veffels, An, 12, 
$+ 7+ & 71, § 5,6, 10, &e, 


The Pith, An, 13.916, & An, 16, 
§ 27. & An. 75, 76, 67, 

Root, how it grows, An,14, § 23, 

The Sap, howinbibed and diftri- 
buted to its feveral Parts, 82, § 
15 &c, How circulated, Av, 17 
$29. 
Flow all the parts are forr'd, 85, 
§ 26, ce, And differently dif: 
Pofed, 88, § 36, ec, The Co- 
Lours of Roots, t70, § 5, How 
made, 94, § 65, 

Root of Wormwood, where tafted, 
285, § 12, 
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Rofin, how made by Art, 233, $ 4+ 

Rofin inv dryed Roots of Angelica 
Td, $41, 

Common Rofin, its nature, 258, 


Query 2, 





8. 
Ss aereal, Id, § 60, 


Salt Alkaline, ix many Plants 
in their natural effate, 240, § 9, 

Salt ammoniacy 246, § 44, 

Salt, effential of Plants, How made, 
262.6 3, Oe, & 265, § 3, Ke, 
Of feveral forts, 1d, § 48,Infan- 
ced alfo in thofe of Rofemary , 
Black Thorn, Scurvey-Grafs , 
Wormwood, Ajh, 865, 06 oe, 
Taftable in good Rhubarb, Id, 
$ 4t. 

Salt fixed, of what ufe in Pu-gation, 
260, 

Sale Lixivial of Plants, how imita- 
ted, 233.§ 6, Of different na- 
ture, 264, 9 2, 

Salt of Ajh, of what nature, 167, § 
22,-0f Tartar, Ib,  Yielded in 
different quantitys bythe Barque 
of A>, Rofemary, Black-Thorn, 
Agrimony, 256, ‘Query 1. Gar- 
den and Sea Scurvy-grafs, 356, 
Query 2, Mint di(ill’d, and 
not, 256, Query 3. Majorane, 
Oak-Barque, Liquorifh, Anifeeds, 
Sorr:l, Garden Scurveygrafs , 
Mint, Sea Scurveygrals, 256. 
Query 4, Majorane, Agrimony, 
Mugwort, Mint, Mallow, Rhu- 
barb, Sena, ‘falap, Colocynthis, 
2575 Query 5, Flax, 258, Qu, 
1. Gum Arabick, Eupborbium, 
Myrrh, Opium, Aloe, Scammouy, 
Gatta gamba, 258. Query 2. 

Salt Marine, its nature, 246, § 43, 

Salt Marine of Plants, how made by 
Nature or Art, 234. §8, 263 § 
12, &e, 266.§ 16, Of feveral 
Sorts, inflanced in thofe of Rofe- 
mary,Scurvey grafi, Black Thorn, 
Wormwood, 266.$17 &c. 

Salt of the dead Sea, 263, § 14, 


Saps 
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Saps of Plants, how to be objerved, 
Id. 921.4026. and 31 to 47. 
Their feveral kinds, §.21, Re- 
ceptacles, § 22, Afotions, § 23, 
Quantitys, § 24, Confiftence, § 


25. 

Sap, how inbibed, and diftributed 
ta the feveral parts of the Root. 
An, 82,§ 15 &c, Its Circula- 
tion therein, An,17, § 29. where, 
and how it afeends in the Trunk, 
An. 24,9 29. & An. 124. 

Sap and other contents of the feveral 
Parts how made, Av. 92. § 57 
&e. & 131, How a Milky Sap, 
An,67.§ 19,& 93. $60, & 133, 
$12&¢, How aWiny, 93 $62. 
& 132.6 3&c, How one very 
Oyly, 132,45 6 Key 

Scurveygrafs Garden,of what Taft, 
283, § 6, 

Scurvey-grafs Sea, zfs Nature, 256, 
Query 4, 

Seafons of Plants, Id, § 14, 

Secundine fee Seed, 

Seeds 3 their Cafe or Uterw, An, 
A5,§ 2s of feveral manners, 186, 
Figsres, AD, 45. 3. &e, 195, 
Nomb.r, 198, Motions, 188. § 
18 & 199 $ 3, &c.Stones, 201. 
§2,& 209. Mucilages, 201, 
9 4, Coats or Membranes, An, 2. 
$3. 45. § 3, &c. 46 § 10. 47. 
§ 15 & 20:,$6.210 &c. Aper- 
tures, An. 2.5 5, & 200 $ I, 

Virellum, 20. 2.§ 9, The Fetus, or 
true Seed, its Radicle and Lobes, 
An. 2&3, § 9 to 12, & 203. 
Plume or Bud, An, 3.4 13 & 206. 
Skin, An, 4,§ 16, & 207, § 9, 
Parenchyma, An, 4. § 18. & 207. 
§ 10. Seminal Root cr Veffels, 
An 5. § 21, &c, & 207. 4 11, 
&c. Navle Fiber, An. 48. § 17. 
& 212. Content.208.§ 15. The 
manner of its Vegetation, An.6. 0 
30, &c.Of its Generation, An.48. 
618 &c. & 209 &c, 

Shape of Roots, azd other Parts. 
fee Roots and other parts, 

Shells, their Nature, 248. § 9, 10, 
Il. 








Skin, fee Seed and other Parts, 

Silver, its Nature, 245 § 29. 

Smell of green Carduws, Id. § 28.0f 
the Pestil of Arum. Ib. 

Soy]. fee Earth, 

Sperme of Plants. ee Flower, 

Spirit of Salt, 247. § 46. 

Spirit of Salt Armoniac, 247, § 


47- 

Spirit of Peas-Cods, Id, § 30, 

Spirits urinous, how made lefs. off 
emfive, Id, § 48. 

Spirit of Wine mixed with Agua 
fortis, what thereupon remarka- 
ble, 242.§ 26, 

Stalks. fee Trunks ayd Branch- 
es. 

Steel, tts zature, 244. § 20. Mixed 
with double Aqua fortis, what 
thereupon remarkable, 244. §. 
29% 

Stillatitious Oyls, how mixed with 
water, 232, §7.& 237. 

Stomachick menitruum, 253. § 53. 

Stones 5 @ ftrange one bred in the 
Stomach, 252. § 48. Others pro- 
bably bred there, 253. § 51. of 
the Kidueys or Bladder, of what 
nature, 251.932. How preven- 

ted, 251.041. & 252. § 42. 
Gall Stone,its nature, 252.§ 47. 
Bezoar, its nature, 252. § 49. 
Lead-Spar, 244. § 12, 
Lapis Calaminaris, 243. ¢ 9. 
Tuthiz, ibid. 
Lazuli, 244, § 12. 

Structure of a Plant, 120. § 11, 


Sie 

Sugar of Raifizs and Figs. Id. ¢ 
41. 

Sulphur predominant in the true 
wood of a Plant, id. § 52. 

Sun, its Influence on Plants how to 
be examined, Id, § 61. 


Taftes. 
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le 


Afts of Plants; how to be ob- 

“ Jerved, Id. § 29. simple, 

280. § 6. Compounded, 281. 

Their Degree ,282. Motions or 

Terms, 283. Seat, 284. Cau- 

Jes, An. 95. § 68 Gx. G 286 
oO 


C. 

Tatt of Arum Root, 281. § 
Afparagws Root, 284.) 10. Bo- 
nus Henricusy284.§ 10. Cala- 
mus Aromaticus, 283. § 6, Ce- 
landine little, 284.§ 10. Cle- 
matis peregrina the Seed-Cafe, 
283.6 3. Colocynthis, 284. § 8 
Contrayerva, 283. § 6. Cucn- 
mer wild, the Leavs, 284.$ 4,8. 
Daify Leavs, 284. § 10. Exala, 
283.$ 3,4. Enphorminm, 283. 
$6. Gentian Root, 284. § 5, 8, 
Ffellebore black, the Root, 280. 
§ 12. 283. $ 3. 284. § 4. 
Falap, 283.§ 6. 284. § 10. 
Night/hade deadly,284. § 9.Nitre 
280, § 6, Pimpinel, 284, d, 
10, Pyrethrum the Root, 281, 
$ & 284, § 7,  Tamarish- 
Leavsy Id. § 29, Wormwood- 
Root, 285. § 12, Yarrow, 
283, $ 6, 

Texture of a Plant, 120,§ 11, 
&e. 

Thorns, their hinds, An, 33,§ 1, 

Timber, fee Trunk, 

Tin, its nature, 245,§ 26, 

Tin wixed with firong Aqua for- 
tis, what thereupon obfervable, 
245. § 27, 

Tincture of Bawme in Water, 274, 
$11, In Spirit of Wine, 275, 
$s Ths 
Tinéture of Corals, cheat, Id, 
§ 28, 

Trunks, azd Branches feveral de- 

JSivibed as they appear to the naked 
Eye, fc, of Indian Wheat, Dan- 
delyon, Borage, Colewort, Holy- 
oak , wild Cucumer, Scorzonera, 











Burdock , Endive, Vine, Sumach 
103, &c, 
Trunk, shiz, An, 19, (Borys 
107, §2to 5, 
The Bargue, An, 19, § 3, 
Its Parenchyma, 108, 6,7, 
Veffels, 108, § 8, top, 113, 
The Lympheducts their Strudure, 
III, 0. 30, &e, 
Mélk-Veffels, their Strudure, 112, 
§ 35, &e, 
Different Surface of the Barque 
how made, 129.6 4, 
How united to the Wood, 129, 
§. 2,3,° How this always keeps 
moyst, not the Pith, An, 20. § 
7. & 93. § 58. & 124, 9. 2. 
The Wood, An. 19. § 4.to 11. & 
An. 20 & 21, 
Its Annual Rings, An. 19. § 6. 
Infertions, An. 19.§. 5. 12. to 
15. 17. & 128. § 8. &e. 
True wood, 114. § 10, &c. 
How dilated, An. 22. ¢ Bo h2R? 
And why, § 24, &e. 
Aer-Veffels, An, 20. $8, 9, & 
115, 16, &e. 
How lefs in the Trunk , than in 
the Root, and whene formed late 
in the year &c, 130, § 10. & 
131. § 16. ; 
The Pith, An. 19. § 5, 18, 19,- 
20. & 119, to 122 & 129.6 5. 
&e. 
Trunks, their different structure 
whence, 129. 
Shapes, whence, 135. 
Motions, whence, An.22. § 21. 
& 136. 
Trunks, how fitted for Mecha- 
nick ufey 137. 
Trunks, of their Bleeding, Id. 
$23. & 124, § 3, &e. 
Trunk-Roots, An. 27, 28. 
Turnep, defcribed, An. 13. 


Valves, 





Alves, 0 where in Plants, 
An, p. 21. $.16, 
Vegetables, fee Plants. 
Vegetation of the Seed, fee Seed. 
Lhe manner of Vegetation, how 
judged of, Id. §. 53, 
Veflels of the Root and other Parts, | 
fee Root and other Parts. 
Virtues of Plants, how to be obfer- 
wed and judged of, Id, $.12,30, 
47. & p. 236. 290. 
Imitable, 235. 
The reafon of them, how knowa- 
ble, Id. §..55. 
Vitriols, their nature, 246, $.38. 
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Uterus of Plants, flefhy or mem- 
braneous, 186. 





Ww. 


A 7 Allout, 185. 
Y Watet,how fo be examined 

a‘ relating to Vegetation. \ 

Water, how mingled with ftilla- 

titious or other Oyls, 237. 
Wood of the Root and other Parts, 

Jee the Parts. 

Wood of Beech, An. 20, & 21. 

Of Oak , Ibid. 

Its predominant Principle, 1d. 

$. 52. 





Y. 
Vrs Leavs, their Taft, 283 
§. 6. 
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THE 


EXPLICA TION 


OF 


THE 


PAB LES, 


Reduced to a narrow compafs;as ferving to clear thofe 
Particulars, chiefly, which the Deferiptions before gi- 


ven, have not reached. 


The TABLES to the Firft 
BOOK, are Four. 


TAB. I Igure 1, a, The Fo- 
ramen. 

F.2,a, the Radicle lodged in the 
Body of the Iner Coat. 

F. 3, a the Radicle,b, the Plume 
or Bud. 

F. 4, the Seed covered; c, the 
Seed opens e, the fame magnified. 

PF. 5. a, theCorn covered 5 c, na- 
ked and a little magnified. 

F. 6. a,b, the two Lobes 5 ©, the 
Radicles c, the Radicle and Bud; 
d, the Hollow in which the Bud lies. 

F.7. a,'the Seed covered c, na- 
ed 5 e, open. 

F.8. a, oxe Lobe ; --b, the Bud 5 
b, magnified. 

F. 9. the Slice a little magnified. 

F. 10. The Radicle d, cut tranf- 
ver fly c. 

F. ri. The Plame or Bud a, cut 
tranfuerfly c. 





F. 12. Cut by the Length. 

F. 13. A Lobe cut tranfverfly. 

F. 14. Both the Lobes pared by the 
Length, to fhew the Seminal Root. 

F. 15. a, the convex fide of one 
Lobe,fhewing the Seminal Root with- 
out cuting 5 c, the flat fide. 

TAB. IL. F.1, 2, & 3. fhew the 
vadual converfion of the Lobes o 
oe Seed, into Foe s 

F. 4. a, the Radicle cut by the 
length , b, tranfuer|ly. 

F.5. The white Wedges, are the 
Infertions; the black , are the Wood 
the pricks are the Aer-Veffels, and 
the black balf ovals, the Lympheduds 
in the Barque. 

F.6. The three black Rings, are 
the terms of three years growth. 

F.7. a, the upper parts b, the 
lower. 

F.8. A Turnep cut tranfverfly, 
and part of the Rind ent off. 

F. 9. foeweth the gradual growth 
of the Pith. 

TAB. TIL Fit. T/e Bud cot 
tranfver|l:, and part of the Radicle 


by 














by the Length, in a Bean newly 
Sprung up. 

F. 2, (heweth the Wood as it ap- 
pears to the naked Eye. 

F.3. the Cane /plit down. 

F. 4. the Corn newly fpronted. 

F.5. A Branch of five years growth. 
From the Circumference, to the ut- 
moft black. Ring, goes the Barque. 

F. 6.a, a piece of the Stalk b, 
magnified. 

F.7. 2, a piece of Oak wood cut 
tranfverfly 5 b, the fame magnified. 
The white Lines are the leffer and 
greater Infertions. The Pricks, are 
the Wood. The little and great 
Holes two forts of Aer-Veffels. 

F. 8. Part of a Branch ten years 
old,ywith the Barquefiripped off,and 
cut both tranfverfly and down the 
length, to fhew how the Barque is in- 
Jferted into the Wood. 


TAB. IV. F. 1. fhewing how 
the Infertzons appear, ina piece of 
Beech-Lree fjlit down,to be braced or 
wsven in together with the Wood. 

F. 2. to 11. fhew the different po- 
(ition and Figure of the Lignous Fi- | 

‘bers. 

F. 12. a, one of the Theca Semi- 
niformesin a Lily, with the fper- 
matick Powder therein, as apparent 
to the naked Eye. 

F.13. a, one of the fuits in the 
Florid Attire, as it appears to the 
naked Eyes b, the Florets c, the 
Sheath; d, the Blade. 

F.14. Wherein the white Pentan- 
gular Acetary is bounded by the Cal- 
culary. 

F. 15: The Branches which run 
through the Stone to the Flower and 
Seed, 

F. 16. The Innermof Cover of the 
Seed, as fhaped when it is ripe. 

F. 17. The Coats cut open. 

F.18. The Seminal Root. 





The ZABLES to the Se 
cond B00 K are Thirteen, 


| of Roots out of the Defecnd= 
ing Trunk. So¥.6.is a treble Root 


of three years defcent 5 the lower- 


woft, half-roted off: 
TAB. VI. F. 1. fheweth the sur- 


AB. V. fheweth the generation 


face of the Barque. 


F. 2. the midle part. 

F. 3. the Barque firiped. 

F. 4. the Root cut down the length, 
F.5.the Bargue firiped off: 

F. 6. the Network toth of the 
Lymphedn&s, and of the Aer-Veffels. 
F. 7. the Generation of a Bud. 

F.8, 9, 10,11. The Root fplit 
down, to flew the Pofition of the 
Veffels, and the Figure of the Pith at 
the top of the Root. 


TAB. VII. The Roots all cut 
tranfuerfly, and their Varieties de- 


feribed, in the fecond Book, as they 


appear to the naked Eye. 
TAB. VILL. Othir Roots cut 


tranfverfly, and the varieties of their 
Parts alfo defribed in the fecond 
Book, 


TAB. 1X. More Roots ext tranf- 
ver fly. 


TAB. X. F.t. A Slice of the 
Root ext tranfuer fly 5 but a little too 
big for the life. 

F. 2. AA, One half of alike slice. 

bb, The skiz. 

AA DD, The Barque or all that 
part of the Root analogous to it. 

GD, The Lympheduéts on the 
inner edge of the Bargque. 

GG, The Wood. 

GT, the Aer-Veffels th rein. 

TT, ThePith, 


TAB. XL Fix. The Neck of 
the 


ST Te 


The Explication of the Tables 
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the Root cut tran{verfly. 

F. 2. One half of the fame fplit 
down. 

F.3. Magnifed. 

AB, The Skiz. 

AE, The Barque. 

E E, The Lyuphedudts. 

the black Colamns under them, 
arethe Wood. 

The Holes ix the Columns are the 
Aer-Veffils. 

The white Columns E L,are Infer- 
tions betwixt the Barque and the 
Pith. 

Le, The Pith. 

ee, The angular Bladders of the 
Pith, 


TAB. XIL A, ove half of F.1. 
magnified. 

Ab, The Skin. 

AG, The Barque, or all that part 
of the Root which anfwers to it. 

In which the round black fpots, 
are the Muciduéts. 

D G, The common Lympheduéts. 

DT, The Pithy Part of the Root. 

TT, more Lympheduds. 

In both which,the black Holes are 
the Aer-Veffels. 


TAB. XIll. A, Oze half of F.1. 
magnified. 

AC, The Skin. 

AG, The Barque, or that part of 
the Root which anfwers to it. 

DD, The Milk-Veffels placed in 
“Rings. 

EE, The Parenchynzous Rings be- 
twixt them. 

GT, The Bladders ftreaming in 
Rays, by the mixture of the Lymphe- 

dus with the Laéeals. 

GG, Tothe Centre, the Wood. 

Iz which the Holes are the Aer- 
Feffels. 


TAB. XIIL A b., The hin, 
which foould havebeen thicker. 

AF, The Barque. 

Gb, The Bladders in the outer 
part of ibe Barque, oblong and 





poftured circularly. 
SS The Bladders in the inner 
part, flanding in Arches. _ 
FF, A Ring of Sap-Veffels. 
dd, Parexchymous Infertions. 
dLd, the Wood. 
In which, the Holes edged with 
white Rings are the Aer-Veffels. 


TAB. XV. AA, The Skin. 

AB, The Barque. 

BL, The Sap-Veffels ix the form 
of a Glory. 

BE, The Wood. 

In which, the Holes are the Aer- 
Veffels. 

GE, A Ring of moreSap-Veffels. 

EE, The Page Pehl 


TAB, XVI. Ab, The Skin. 
AC, The Barque. - 

In which the round Holes B, are 
Balfame-Veffels. , 
B.C. Parcels of Lyutphedufs. 

In which there aremore Balfame- 
Veffels. : 

CD, Parenchymous Infertions. 

DE, Parcels of Wood, 

In which the Holes are the Aer- 
Veffels. 


T AB. XVII. A, the Skin. 

A B, The Barque. 

LS, A parcel of Sap-Veffels. 

L1, A Parcel of Wood. 

In which the Holes great and fmall 
are Aer-Veffels. 

BB, Parenhcymous Infertions be- 
twixt the parcels of Wood. 

D D, Others within then. 





The JZ ABLES to the 
Third BOO K are 23. 


AB. XVIII. Hereof fee the 
oF Defeription in the Third 
Book, Chap. 1. 

TAB. XIX. F. 1. A Branch of 
Corin Tree. 


A, fkemeth the furface of the 


Bargue. B. 
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B, Of the wood. 

F. 2. stalk of Sonchus {plit down. 

F. 3. Branch of Vine fplit down 
Ta both, the feveral Storys or Cham- 
bers of the Pith. 

‘F. 4. Branch of Walnut. A. an 
older, B, a younger : in both, the 
Pith parted into tranfvers Mem- 
brans, 

TAB. XX. F. 1. Shemeth the 
Surface of a Walking Cane, 

And the Clusters of Aer-Veffels, 
furroundid with Rings of Succife- 
vous. 

F. 2; The furface of the Skin of 
Borage Stalk. 

F, 3. The Turpentine Veffels run- 
ning through the length of the 
Barque 3 one of them cut dows the 
middle, the other entire. 

F. 4. The milk-Veffels fhemed in 
the fame manner. 

TAB. XXI. Shemeth the Woody 
and Aer-Veffels by the length of the 
Branch,part of the Barque,and wood, 
being taken away. 

TAB. XXIL AB, The Skin. 

AC, the Barque. 

Q , the Parexchynzous part. 

HI, Parcels of Atuciduds in a 
Ring. 

DC, Common Lymphedusts. 

CDEP, the Wood of 3 years 

rowth, 

KLMN, The fecond years 
growth. 

Oe, the great Infertions. 

Pe, the fusaller. 

XX, Lignons parcels. 

Within which the Holes are the 
Aer-Veffels. 

EF G, the Pith. 

TA B. XXL. A B, the Skiz. 

AC, the Barque. 

Q, ihe fimple Parenchyma. 

Can a Ring of [pecial Veffels. 

P,. common Sap-Veffels. 

CDEF, ihe Wood of 3 years 
growth. 

KLMN, one years growth. 

X, great : Infertions. 

PO, leffer between then. 


| fels. 


| The black parcels are the wood. 
In which the Holes are the Aer-vefs 


E FG, the Pith. 

TAB. XXIV. AB, the shiz: 

ABCD, the Bark. 

NN, the Parenchyma. 

HI, a ring of fpecial Sap-Vef- 
els. 

DMG, Parcels A neers, 

CDE F; the Wood. 

EFLK, oxe years growth, 

KPQL, the larger Aer-veffels 
in the feveral parcels of Wood. 

2e, the leffer Aer-veffelss 

MT, the infertions. 

EF G; the Pith. 

TAB. XXV. AB, the shin 

ABCD), the Barque. 

HI, Special Sap Veffels in archs 
ed parcels. 

O O, the comuon Sap-veffels 
which begin to turn into Wood. 

CDEFP, the Wood. 

KLMN. ove years growth. 

The Holes are the Aer-vefféls ix 
the wood. 

ee, the true wood. 

Oz, Oy; the Infertions. 

E F, other Sap- velfeis. 

EF ee The Pith. 

TAB. XXVI. AB, the skin. 

ABCD), the Barque. 

QQ, the Parenchywa. 

HI, Special Sap-veffels in arch- 
ed parcels. 

DC, 4 Ring of common Lym 
phedudts. : 

DCFE, the Wood. 

KL.MN, oxe years growth. 

The Holes are the Acr-Vefels. 

QO, the greater Infertions. 

P O, the fwaller. 

EF, other Sap-veffels. 

EF G, the Pith. 

TAB. XXVIL AB, the Shin. 

ABCD, the Barque. 

W V, the Parenchyma. 

HI, round parcels of Sap-Veffels, 

D C;. the common Sap:Veffels. 

DCEPF, the Wood of 5 years 
growth. 
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QREE, one years growth. 
XX, the true wood. 
The Holes both great and finall 
arethe Aer Veffels. 
SS. The great Infertions, 
TS, the faaller. 
EF G, the Pith. 
TAB. XXVIIL AB, the shin. 
ABCD, the Bargue. 
HT I, fpecial Sap veffels in 
round Parcels. 
DSC, common sap Veffels. 
DCE F, the wood of five ysars 
growth. 
ee, the true wrod, 
KL &c.the great Aer- Vejfels. 
DC, the finaller. 
SS, the Infertions. 
EFS, the Pith, 
TAB. XXIX. ABCD, the 
Barque. 
_ AB, a@ Ring of Sap-Veffels in 
round parcels next the Skin, 
HI, the Parcachyma. 
Another Ring ofround parcels. 
D OC, Common Lywphecuéts. 
DCERF, the wood. 
MNEF, one years growth. 
SS, the true wood. 
KL, the great Aer Veffels. 
PQ, the loffer. 
OO, the sInfertions. 
EF G, The Pith. 
e, the Bladders of the Pith, 
TAB. XXX. AB, the Shin. 
ABCD, the Bargque. 
RR, the Parenchyma. 
HR I, to Rings of fpecial Sap- 
Veffels. 
DC, Common Lympheduits. 
DCEF, the wood of four years 
growth: 
d d, the true wood. 
Qd, part of it whiter, by the 


mixture of {pecial Sap-Veffels repre- | ducts, 


Jented by the tranfvers Lines. 
MN, the great Aer. Peffels. 
ce, parcels of leffer ones. 
EF, @ Ring of other Sap-Veffels. 
EF G, the Pith. 
TAB. XXXL AB CD, the 
Barque. 








mm, the Parenchyma. 

Hml, ailk Vefels in arched par- 
cels. 

DKC, Lypheduéts. 

DCE F, the wood of one years 
growth, 

ST: probably milk Veffels bereto- 
fore. 

The Holes inthe Aer-Veffels. 

KK, the Infertions. 

E v F, other Milk-Veffils. 

EFG, the Pith, 

TAB. XXXIL ABCD, the 
Bargue. 

MN, The Parenchyma, 

DLC, the Lympheduats, 

HI, The Vefféls which carry the 
Turpentine, 

DCFE, the Wood. 

LL, the Infertions. 

E FG, the Pith. 

The greater Holes both in the Wood 
and Pith, are more Turpentine Vef- 
fels. 

TAB, XXXIIL ABCD, the 
Barque. 

XY. The Parenchyma, 

KXYL. Special Vefels in round 
parcels. 

H I, others in a Ring. 

DC, Common Lymphedutts. 

DCEF, the wood. 

S ZT, probably one Sort of Sap- 
Veffels. heretofore i the Barque, 

QMQN, fall Aer-Veffels, 

MN, great Aer-Veffels. 

RQ, the fall Infertions. 

QQ, the great ones. 

EF G, the Pith. 

TAB. XXXIV. ABa a, the 
hairy Skin. 

ABCD, the Barque. 

HwI, the Parenchyma, 





DM C, ‘the common Lymphe- 
KL, the aailk Vefels. v, one Vef- 
fel 


HI, Another fort of Lymphedutts, 
arched over the atilk Veffels. 
XX, feems to be athird Sort of 
Lymphedufs. 
DCFE, the Wood. 
MM 
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MM, the Iufertions: 

XX, the true Wood. 

The Holes therein ave the Aer Vef- 
fels. 

EF, @ Ring of Lympheducts. 

EFG, the Pith. 

TAB. XXXV. ABCD, the 
Barque. 

AMB, the Parenchyma. 

H MI, Balfam Veffets. 

KL, another fort of Sap-Veffels 
in parcels. 

K LDC, Lymphedudts, 

DCEFP, The Wood. 

In which the Holes are the Aer- 
Feffels. 

MM, the Infertions. 

EF, more Balfame-Vefels. 

E FG, the pith. 

TAB. XXXVI. aa, part of a 
Vine-Branch cut tranfuerfly, and alfo 
JSplit half may down the midle. 

BB, The fame magnified. Shew- 


ing the Pofition of the Bladders in| 


the Barque and Pith in perpendicu- 
lar Roms 5 in the Infertions, in Ho- 
rizontal Rows. 

And the Veffels or Parcels of Wood 


not raced as in many other Trees. 


TAB. XXXVIL Shemeth the | 
And how | 


bracing of the Veffels, 
the feveral Parcels of Vefféls or Wood 
are interwoven with the Infértions. 
TAB. XXXVIIL ABCD, the 
Barque. 
H I, The Parenchyma. 
ee, A fort of Sap-Veffels. 
aa, Another fort. 
cc, Milk Veffels. 
DCEP, the Wood. 
VV, the Acr-Veffels. 
tt, More Lympheduds, 
{f, More Milk-Veffels. 
‘at, The Infertions. 


Barque, and the Woed. ; 
Fit.a, & F.2, 4 fingle Vefel 
ia the Barque of Flax, compofed 
of a great number of other Lignoug 
Fibers; with which alfo the Parcn- 
chymous are tntermixd. Not viffs 
ble, except very highly magnified.. 

F. 3. A parcel of the fame Veffels 
in Wood. 

F. 4, & F. 5. fhew the manner of 
the Afcent of the Sap, both in the 
Lympheduds, and in the Lattiferous 
and other larger Veffels. 

TAB. XL. The Fiters which 
hang dimn from the Barque are the 
Lympheduds , one of whach is com- 
pafed of a great many other fmaller 
Fibers, é 

The large Tubes are the MilkVef2 
[els compofed of Bladders. 

The Fibers which hang down frons 
the wood, are fome of there the old 
Lympheduds turn’d to wood. 

And fome, Aer-Veffels unroav'd. 

The thin Plate between the two 
wedges of wood, is one of the In- 
Jfertions, compofed of Bladders, and 
thofe Bladders of Threds. 

The remainder, is part of the Pith, 
compofed of Thredy or Fibrous Bladq 


ders. 





The JABLES to the 
Fourth BOO K are 42. 





<9 AB. XL. b, 2 Dock-Leaf 


covered with the Veil. 

d, the Leaf waked. 

ac, the Veil {pred open. 

Tn Clary, the Bud is embraced by 
the Curled Leavs. 

Ia Sumach, the Bud lies withix 


EFG, The Pith, compofed of an-| the Stalk, as an Egg or Kernel 
gular Bladders, the Bladders of| within a shell. 


Threds, and the Threds of fingle Fi- 
bers. 
e, One of the fingle Fibers. 
TAB. XXXIX. Sheweth the 


T AB. XLII. F. 1. fheweth how’ 
the Pipes are inclofed one within an- 
other. 


F.2. a, the Leaf foulded up. b, 


Strudure of the Lymphedutts or of | opened. 


the Lignous Fibers both in the 


F. 3. ab, the Bid. b, a little 


magnified 
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magnified. 

F.4. ab, the Leaf rowled up, 
inward. c, a little magnifiedi.and 
cut tranfverfly, to fhew the Rowl. 

F.5. a, the Leaf rowled up. b, 
magnified and cut tranfverfly. 

F.6.a, the Leaf rowled backward, 
b, magnified and cut tranfver fly. 

T AB. XLIIL F. 1. fheweth the 
Tenter-Hooks, by which the Leaf 
climbs. | 

F. 2. fheweth the Globulets,turned | 
to a white powder. 

The Leaf of ‘Ferufalen Cowflip. 
fheweth the Way of the Infect under 
the Skin. 

T AB. XLIV. & XLV. fheweth 
the Meafures of Leavs by the Cir- 
cumference. 

T AB. XLVI & XLVIL. sheweth 
the proportion between the chief Fi- 
bers; and alfo the Angles they ufu- 
ally make together. . 

TAB. XLVIIL. F. 1, 2, & 3. 
foem the Apertures in feveral 
Leavs. 

F. 4. fhemeth the fame. And 
likewife, the peculiar compofure of 
the Bladders and Fibers of the 
Leaf. 

TAB. XLIX. fheweth the dif- 
ference in the Bladders, and in the 
Pofition of the Lignous Fibers ix the 
Stalks of Leavs. 

TAB. L. fheweth the Pulp of a 
Borage-Leaf and many others com- 
pofed of Bladders 5 the fides of which 
Bladders, are made of other fmaller 
ones. 

And the distribution of the Lig- 
nous Fibers ( and of the Aer-Veffels 
fheathed within them ) not like that 
of Veins in Animals , but of the 
Nervs, Ge. See the defeription of 
the Leaf. 

TAB.LI. F.t. The appearance 
of the Acr-Vepels like Cobwebs to the 
naked Eye, upon breaking the Leaf. 

F. 2. A faiall peice cut off of the 
Leaf. 

F.3. The fame magnified in which 
the fame Veffels look like fpiral myers 


ftretched out. 

F. 4. The fame as they fland en- 
tire within the Wood. 

TAB. LI. Reprefenteth the 
Aer-Veffels of Scabious, as in Tab. 
LI 


TAB. LIL. Shemeth the manner 
of the Generation of the Leafxchiefiy, 
by the help of feveral Salts, where- 
with the Sap is impregnated. 

F.5. (t.) The Foundation of the 
work, 

F.6. (1 & 2 ) ftrengthned. 

F. 7. (1,8 3)5 a2 which (3) 
is fet with the fquare end to end: 
and with the poynt-fide of one, to 
that of another. 

F.8. The fame,divetting the Po- 


fition of the Lignons Fibers at very 


Acute Angles. 

F.9. At lefs Acute Angles. 

F.10. The greater Fibers at A- 
cute, and the fisaller at Right Angles. 

F. 11. The greater at Right 
Angles with the help of (i,.) (2) or 

BD) 
: é 12. (3) direéting the Fiber 
in the Edge of the Leaf into a greater 
Circle, 

F. 13. Into a les, and with divers 
Diameters. 

F.14. (4) derecting the Paren- 
chymous Fibers in making the Blad- 
ders. 

F. 15. In winding from one Blad- 
der to another. 

F. 17. Or about the Liguous Fi- 
bers. 

F.16. Iz making the Aer-Veffels. 

TAB. LIV. fhemeth how Nature 
manages the Folds of Flowers accor- 
ding to their Shape. 

TAB. LV. Fit. jheweth the 
Edges of the Leaf faStned by their 
Indented Hairs. 

F.2. The Balfamick Kuobs in the 
place of Hairs. 

BF. 3. The number 5 running 3 
times into its felf in 13. 

F.4. And five times in 21. 

FB. 5.&c. The Seminiform Attire 





in Clematis Austriaca. With one of 
the 
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theThece magnified; of which, there 
are about 30 or 40 in ne Flower. 

F.8, &e. The fame in Blattaria, 
with one of the Thece magnified 5 
of which are there about 5 in one 
Flower. 

TAB. LVI. The fame in yellow 
Henbane. 

With one of the Thece magnified 5 
of which there are about 5 in one 
Flower. 

And the Column on the top of the 
Seed-Café. 

TAB. LVII. The fame in St. 
Johns wort, entire, together with the 
Seed-Café or Uterus. 

TAB. LVUI. The Varieties of 
the Spermatick Particles in the Se- 
miniform Attire. 

T AB. LIX. The Florid Attire of 
Golden Rod 5 

In which, the feveral fuits confift 
but of two pieces. And of which At- 
tire, the Flower doth almoft wholly 
confift. ; 

T AB. LX. F. 1, &c. The fame 
Attire in French Marigold or Flos 
Afficanus, with one fuit magnified. 
Of which, there are about 12, in one 
Flower 5 and every fuit conjifting of 
3 Pieces. 

F. 5. One of another Flower, con- 

fifting alfo of 3 Pieces. 
“. TAB. LXI. Oxe fait of the 
fame Attirein Marigold, and Kuap- 
weed, each of thers confiftingof three 
Pieces. 

F.5.a, The Attire of one Piece, 
proper to each Leaf in a Marigold 
Flower, befides that inthe bofome of 
the Flower. 

F.8. ab, the Seed-Café or Ute- 
rus atthe bottom of every fuit. 

TAB. LXIL. The Attire (of 3 
Pieces) proper to each Leaf in the 
Flower of Cichory. 

TAB. LXIM. fheweth the Flower 
of Mezereon perfeitly formed in all 
its Parts, in the year before it ap- 
pears. But differsin Shape, as a Fe- 
tus doth when newly formed. 


T AB. LXIV. fheweth the fame 





mm the Flower of Alarum. 

TAB. LXV. jheiveth the pofition 
of the 20 chief Branches in an Aps 
ple. 

Their Production from the Stalk, 
to the Seeds and Flower, * 

And a part of the Parenchyad 
magnified, {c. that which is pricked 
out from the Coar to the Skin 5 fhews 
ing the oblong Figure of the Blad- 
ders, and the Diviftons in every 
Bladder, E 

TAB. LXVI.F. 1,&c. fheweth 
the Bladders in the Rind of a Li- 
mon conteining the Oyl. 

The Bags and Bladders of thé 
Pulp, conteining the fomer Fuyce. 

And the Pofition of the Veffels bes 
longeth to the Fruit,Seed,and Flower. 

F. 5. fhems the fume Veffels, and 
treble Parenchyma in a Cucumer, 

TAB, LXVIL Reprefxteth the 
Parts of a Pear, 

The pofition and priduttion of 
the Veffels. 

The Chanel from the top of the 
Pear to the botome of the Coar. 

The Tartareows Kuots. 

And the Bladders radiated to 
them. 

TAB. LXVIII. See the Def:rip- 
tions of Fraits3and the laft Chapter 
of the Generation of the Seed. 

TAB. LXIX. F. 5. Shemeth 
the Parts of a Goosberry. 

The darker part is the fower 
Rind, Confiffing of two forts of 
Bladders, of which fome cery fmall, 
and others very great. 

The white pieces on the circumfe- 
rence of the Berry, are the Lignows 
Fibers, 

The two oppofite white and radi- 
ated Bodys are the Midle Pareus 
chyma. 

And the oblong Bagas round about 
the feveral Seeds or Sced-Cafes, aré 
the fmect Pulp. 

TASB. LXX. Sheweth the seed- 
Cafe of Radifh opened,and the Seeds 
hanging on two Ropes. 

That of Poppey both entire, and 

Cee [pli 
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Split down the midle. 

A flice of the Cod of Garden-Bean, 
while very young 5 and therein the 
Bladders and Threds of the Spougy 
Parenchyma. 

And the gradual ripening and 
opening of that of yellow Henbane. 

T AB. LXXI. Sheweth the Seed- 
Cafe of Tulip entire, cut tranfverfly, 
and fplit downe. 

A flice of Thorn-Arple, or of the 
Seed-Cafe of Stramonium, while 
young. 

That of Pimpinel naturally divi- 
ded into two Hemifphers, with 
the Button,on which the seeds grow, 
erected in the middle. 


The manner of the ejaculation of 


the Seed, in Coded arjmart. 

And the Coats of the Seed of Aza: 
rum formed the year before itripens. 

TAB. LXXIIL, sheweth the mea- 
fures of Plum-ftones. 

The Apertures, and Divifions, of 
the covers of the Seed. 

The Seed and Seed-Café of Harts 
Tongue, opened with a Spring. 

And other contrivances both for 
the Motion, and arref? of other 
Seeds, 

TAB. LXXIII & LXXIV. see 
the Deferiptions. ) 

Ja Tab. 74. the corners and edg- 
es of that of Fox-glove fhauld have 
been rounder. 

The Figures are all done pretty 
near a Scale. 

TAB. LXXV. The Belly and 
Back of a Dateftone, and the {mall 
Sprouting Node taken out of the Hole 
inthe back cut open. 

The Shapes and Foulds of divers 
Seeds, : 

The Vitellum of Orach, and Rha- 
pontick, 

In great blew-Lupine, d, the Na- 
vles b, the defcending part of the 
Radicle. 

TA B. LXXVI. Flag. 1, the 
Seed. 2, filit open. 3, the true 
Seed which lies in the hollow made 


in the Cover (2) 4, one half of 








(3D) ragniiy. 5,the Seed(3) mag- 
nifyd. 

Purging Angola Nut.1, with the 
Shell on. 

2. taken off. 3, the foft Cover /plit 

own. 4, the Seed which lies in 
it 5 the Lobes hereof anfwerable to 
two Leaves, and Radicle to the 
Stalk. 

And fo in the reff. 

TAB. LXXVII. Coffee Berry 
ftone. 1, The belly of the Stone. 2, 
the Black. 3, pared alittle. 4, the 
Kernel taken out of it. §, the fame 
magnifyd. 

Goofgrafs. 1, the entire Seed. 2, 
the tack of the hard Cover. 3, the 
belly. 4, cut intwo. 5, the fame 
magnifyd. 6, the true Seed taken 
out of it. 

Staphifagria. 1, the entire Seed. 
2, the hard Cover. 3, Split in two. 
4, the true Seed taken out of it. 5, 
The fame magnifyd. 

Peony, 1, the Seed commonly fo 
call'd. 2, one half of it {plit down. 
3, the other half. 4. the true feed 
taken out of it. §,the fame maguifyd. 

Stramonivm. 1, the Seed entire. 
2, the iner thick cover. 3, the fame 
Jplit in two. 4, the true feed taken 
out of it. 5. half the thick, Cover 
(3) magnifyd. 6, the Seed (4) 
magnifyd. 

TAB. LXXVHI. Some exam- 
ples of the Buds of Seeds before they 
are fown. 

Sena. 1,the naked Seed. 2, the 
Lobes divided to fhew the Bud. 3,. 
one Lobe with the Bud magnifyd. 

Carduus Benedittus, 1, the entire 
Seed. 2, with the outer Covers off. 
3, naked. 4, divided. 5, that half 
with the Bud, wagnifyd, 

Hemp. 1, the naked Seed divided. 
2, 3, the fame magnifyd. 

Almond. 1. one half of the Ker- 
nel. 2, the Radicle and Bud at the 
bottom of it. 3, the fame broken 
off; 4, magnifyd. 5, opened. 
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